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The Table of Contents of the earlier reports are listed as Appendices to 

the present volume. 

nfct 



TABLE OF CONTENTS 

FOREWARD    * 

TECHNICAL REPORTS   5 

The Relationship between Rote and Conceptual Learning  ... 7 

The Effects of Note-taking and Rate of Presentation on 
Short-term Objective Test Performance    37 

The Effects of Recall Mode and Recall Interval Expectancies 
on Note-taking and Recall    59 

Listening and Note-taking:  I 75 

Tha Effects of Search Strategies on the Learning of 
Concept-Attitudes     95 

The Effects of Passage Organization and Note-taking on the 
Selection of Clustering Strategies and on Recall of 
Textual Materials     113 

PROGRESS REPORTS 137 

Project Ikon: Tht Effect of Mnemonic Aids Employing 
Abstract and Concrete Pegwords with Verbal and Imaginal 
Mediators on Recall by 'iikth and Low Imagers ......  139 

Project Ikon: The Effect of the Interaction between Imagery, 
Abstractness, r>nd Word Order on Paired-Associate Learning 
with Noun-Adjective Pairs    143 

Project Ikon: The Effects of Context Modality on Acquisition 
and Transfer for Imagers and Non-Imagers 147 

Ptoject Ikon: Factor Analyses of Tes*. Batteries ..... 153 

Listening and Note-taking: II 157 

Recitation Strategies: Tbe Effects of a Learner-Sustaining 
Climate and Encoding on Retention    161 

The Effecte of Recall Interval Expectancy and Note-taking 
rn Immediate and Delayed Retention 165 

Learning Outcomes as a Function of Type of Test Expected  .  .  169 

The Effects of Congruence Between Passage Organization and 
an Imposed Clustering Strategy on Recall    175 

~"s*ra,i!i*ai^S^ 



APPENDICES 179 

Table of Contents of: Dl Vesta, et al. Instructional 
Strategies. Multivariable Studies of Psychological 
Processes Related to Instruction, Seml-Annual Report. 
January, 197C 181 

Table cf Contents of: 01 Vesta, et al. Instructional 
Str&Cegles: Multlvarlable Studies of Psychological 
Processes Related to Instruction. Annual Report, 
July, 1970 " ' . V 183 

II 
II 



'^     '   ^   ' Fofe-ord 

Since our last report we have developed through discussion and 

research the "evolving theory of Instruction^ prosanted by M.-Vesta 

(July, 1970). The six technical reports'and nine progress reports 

Included In this semi-annual report represent a part of this develop- 

ment. It Is our Intent to present In this forward some flavor of our 

discussions, In which we attempted to Integrate the research In this and 

previous reports within the theoretical framework presented In our 1970 

Annual Report. , 

^ - -9OT theorizing afcwt- instruction has been characterized by a 

conception of the learner as an active analyzer and synthesizer. -Ho 

matter what message Is presented or what teaching method Is used. 

Instruction provides only potentially effective stimuli for the student. 

If the message Is to become effective, the learner must be motivated 

to attend and he must have a cognitive structure requisite for appro- 

prlately analyzing the message. The features of the message that became" 

salient for the learner are presumed to be functions of his past experi- 

ence, aptitudes, and attitudes. We have completed a number of studies 

relating to the learner's Involvement In analysis of the Instructional 

meesage. the first of two broad stages In our theory. We shall review 

these, and then discuss those studies which are more related to the second 

broad stage of learner Involvement, synthesis of the learning outcome. 

1   
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Ingeraoll (July, 1970) presented evidence that the learner's 

preference for visual or auditory modality determines which features of 

the Instxuctlonal message actually are recorded In the learner's sensory 

register. The motivation to seek out particular parts of a message 

for further attention was studied by Schultz (July, 1970).  Sllvestro 

(July, 1970) demonstrated that the motivational effects of stimulus 

characteristics In the Schultz study would vary In a predictable manner 

contingent on the learner's lamedlately prior experiences. 

If the learner Is motivated and the instructional message registers, 

then particular instructional methods, «inch as providing adequate con- 

textual cues within the message (Dl Vesta & Ross, July, 1970), instructing 

the learner to look for particular parts of the total message (Gray & 

Dl Vesta, January, 1971), and clustering common elements of the message 

together (Sanders, Dl Vesta, and Gray, January, 1970; Schultz, January, 

1971), seem to facilitate the learner's analysis activities. Schultz 

and Dl Vesta (January, 1970) have also demonstrated that authoritative 

guidance has differential effects on analysis in problem-solving situa- 

tions, contingent on the dogmatism of the learner. 

However, the r&latlonship between environmental and learner variables 

in the learner's analysis stage is only part of our conceptic. of 

learning from Instruction. The learner is tlso very much Involved in 

doing something with the instructional messages he has received. This 

second step is the synthesis stage, in which the learner makes interpre- 

tations of what is to be learned. These interpretations lead him to 

perform some level of transformation of the message in order to attain 

the desired instructional outcome, and often will affect and be affected 

by instrumental activities, such as note-taking and overt verbalization. 



I 
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*■ One completed study (Weener, January, 1971) and two chat are in 

W progress (Weener; Sanders) are directly concerned with the effects of 

different testing procedures on the Learner's Interpretation of the 

desired instructional outcome. Sanders' (January, 1970) study is also 

_. an attempt to demonstrate how learners come to interpret the demands 

" of given instructional tasks. Weener (January, 1970) reported on a 

study of differential effects of anxiety and task demands on the desired 

outcome of creative responses. 

I Several project studies have focused directly on the transformational 

processes posited by Di Vesta (July, 1970) in the "Evolving Theory of 

L Instruction." Sanders and Tzeng (January, 1971) have provided some basis 

r for the distinction between rote and conceptual transformations, by 

demonstrating differences in the learner's uses of the instructional 

|| messages as well as by providing some support for relevant learner differ- 

ences. Also, the set of studies called "Project Ikon" (three by Di Vesta 

and one by Ross & Di Vesta) that are in progress promise to define 

another facet of transformational processes, as related to instruction, 

in terms of the learner's dependence on visual or verbal imagery- 

Finally, the project has resulted in a relatively large number of 

studies in the dornt in of Instrumental activities. The effects of taking 

notes has been studied as a function of (1) whether notes may be reviewed 

(Peters & Harris, July, 1970; Di Vesta & Gray, January, 1971), (2) rate 

of presentation of message (Peters, January, 1971), and (3) organization 

of the instructional message (Schultz, January, 1971; Gray & Di Vesta, 

in progress). Also, Weener (in progress) is investigating whether there 

are differences between the notes taken by students who expect an iranediate 

recall test and those taken by students who expect a delayed test. 
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In addition to the Instruoental activity of note-taking, we have 

reported several studies related to verbalization as *n inatruaental 

activity. Schultz (July, 1970, and in progress) has focused on the 

instructional strategy of having students perform recitation exercises 

and is studying the conditions under which recitation can be made 

effective for learners whose anxiety is debilitating. Ueener (July, 1970) 

also studied lie effects of anxiety resulting from students making their 

own oral presentations of the instructional message to others. 

This brief review of project studies is only a rough overview of 

past and present work within the theoretical framework described by 

Di Vesta in the "Evolving Theory of Instruction." We intend to culminate 

the present project this junmer by a much more detailed specification of 

our "theory", which will include aw integration of research done by others 

with our own investigations. 

PDV 

NS 

CS 

PW 



TECHNICAL REPORTS 

aÄäwaMfc 



The Relaclon«hip between Roc« and Conceptual Learning 

Nicholas M.  Handera and Ovid Tzeng 

Technical Froblea 

Rote leacjlng procesaea and concept learning proceaaea were 

hypothesised to be sfjtarable and independent by virtue of their resulting 

in difccr«tist learning outcones and also being different tally related to 

learner cbaract«rlsti.:a.     In particular,  rote learning wa« postulated  to 

require stiaulus coopoundlng, which would  lead  to Accurate identification 

of stioull after learning waa coapleted, while concept learning waa 

aasused to require stinulua component selection, which would lead to 

errors in stiuulus identification caused by overgeneralizing the concepts 

learned.    Individual diffe.esu.es in preference for    end skill  in rote 

and concept learning    were predicted to relate differentially to porfor- 

aance in rote and concept tasks. 

General Mathodoloiy 

Subjects were individually adHlnlstered three rote and concept 

learning individual difference •easures,  followed by a rote learning 

task, a concept learning task, or tn unaystesatl«: clcasificadon learning 

task.    After criterion perfonance on the learning task,  the subjects 

were given a test Co dcteminc whether the outcoi« of the learning task 

was accurate identification of aaterials involved its learning or general- 

iaation of these aateriala to other material«. 



TachnlcAl t—ulf 

A on*-iny ■ultlvarlac« «nalyuls of variance and oiiitiple cooparitons 

of laamlnt taak parfonunc« and th« four aaaauraa darlveo from the 

learning ouccoaea teat revealed chat (1) the uneyateaatlc claailflcatlon 

taak required «ore atudy tine than the rote or the concept taak,  (2) the 

concept taak reaulted in greac*r generalixation errorc of what vaa 

learned to new Mteriala, and  (3) the unayatenatic claaaification taak 

reaulted in learning outcoaea »ore ainilar to thoae of aubjecta in the 

rote teak than to thoae of aubjecta in the concept taak.    One of the 

three individual difference Beaav.tea, preference for concept learning, 

wea differentially releted to perfonancc in the three learning taaka 

aa predicted in that it waa negatively related to performance in the 

unayateaatic claaaif ication taak, poaitively related to performance In 

the concept taak, and unrelated to performance in the rote taak. 

Educational Implicationa 

Though the terma rote lea mint and conceptual learning are uaed by 

educatora to apply to all typea of educational aettinga (uaually in an 

evaluative aenae), the preaent inveatigation indicatea aeversl additional 

diatinctiona era important.    Firat, there ere aoue taaka where only rote 

learning ia appropriate; conceptual learning may actually interfere. 

Alao, if it ia clear to the learner that conceptual learning ia not 

appropriate, he (the college etudent, at leaet) can learn efficiently 

by rote proceaaea.    Finally, «hen e leerner doea learn by concepta, it 

■uat be recognised that he will have en inaccurate memory of the partic- 

ular concept-irrelevant characterietica of the materiala atudied and may 

tend to over-generalise the concept.    A more tentative additional 



Implication Is Chat laarnar« do •cam to differ In prafarenca for rota 

or crncapt laamlng, though It must ba addad that this prafarance aaemi 

to hava an Impact on laamlng only whan tha natarlal may be laarnad In 

althar «ay or whan tha appropriate process li unclear from the Instructions. 
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The Relationship Between Rote and Conceptual Learning 

Nicholas M. Sanders and Ovid Tzeng 

In Dl Vesta's (1970) theory of Instruction the learner Is depicted 

as an active organism, making Interpretations of what Is required In a 

given Instructional setting and carrying out those processes, or transfor- 

mations, that are consonant with his Interpretation. Three basic types of 

transformational processes are postulated In the model: Type I - rote 

or associative learning In which the material Is acquired more or less as 

presented, Type II - conceptual learning In which the learner utilizes 

abstract dimensions of the material presented, and Type III - Inferential 

learning in which the aforementioned types are transferred to novel and 

appropriate implications, or organizations of the material presented. By 

definition, a Type III transformation is in an hierarchical relation to 

the first two types. However, the relationship between Type I and Type II 

transformations are not clearly specified by the model. The purpose of 

the present report is to describe more fully the nature and relation of 

these two transformation types. 

The Type I-Type II distinction outlined above is similar to the 

distinction in experimental psychology between rote and concept learning 

tasks. In a rote learning task the learner is required to learn a 

different response for each stimulus presented. If the stimuli are similar 

to one another in certain characteristics (e.g., several are red or several 

are squares), the learner must use other characteristics of the stimuli 

10 
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to distinguish one from the other. When the total set of stimuli In a 

rote task all have some characteristics In common, the learner must 

consider the particular combination of characteristics for each stimulus 

In order to avoid errors.  This latter process will be referred to as 

stimulus compounding. 

A concept learning task, on the other hand, requires that S^ learn 

a common response to more than one stimuli. Usually In the concept task 

the stimuli that are assigned as common response are similar In some 

characteristic(s) (e.g., all are red squares, even though they differ In 

size or number). Thus, the learner may come to Ignore the characteristics 

of the stimuli that are not relevant to making the correct response In a 

concept task. 

Metzger's (1958) work Indicates there are process differences Involved 

In learning In rote and concept tasks. He found that when the same 

stimuli were used In rote and concept tasks (1) learning was more rapid 

In the rote task than in a concept task In which stimuli were randomly 

assigned tc response labels (an unsystematic concept task), but (2) 

learning In the rote task did not differ significantly from that in a 

concept task in which the concepts were defined by different values of the 

same stimulus dimensions (a systematic concept task).  (Systematic concept 

tasks are most often used In research on the learning of multiple concepts; 

an example Is the use of color and shape as relevant dimensions, with red 

square being one concept, blue square another, red circle a third, and 

blue circle a fourth.) Metzger suggested that his results could be 

explained by postulating that one factor, response interference, is always 

present when a response must be associated with two or more dlscriminably 

different stimuli, but that response Interference is somewhat offset by 

11 
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a second factor, "systematic concept formation," when the same stimulus 

dimensions are relevant across the total set of concepts. 

Metzger*s suggestion that concept learning tasks lead to response 

Interference Implies a compounding of the stimuli prior to learning 

associations between stimuli and responses. "Systematic concept formation" 

In systematic concept tasks Is seen as taking place after stimuli are 

compounded, and facilitates the learning of assoclotions. The direction 

of the non-slgnlflcant difference between the rote task and systematic 

concept task means obtained In Metzger's study would support such an 

Interpretation (i.e., the rote task was completed more quickly than the 

systematic concept task). 

However, results obtained by Smith, Jones-, and Thomas (1964) lead 

to a somewhat different interpretation. They found that performance on 

a systematic concept "ask was superior to that in a rote task, though 

tne rote task produced significantly better performances than the 

unsystematic concept task. Smith, et al.'s study differed in two impor- 

tant ways from Metzger's (1958). First, the only dimension on which 

stimuli varied was color. In the systematic ocncept task the stimuli 

having a common response were of similar hues. Thus, primary stimulus 

generalization in the systematic concept task may have been the critical 

facilitator of learning. An additional difference between the Smith, 

et al., and Metzger studies was the stimulus pacing procedure. Metzger 

utilized a 2:2 rate of presentation, while Smith, et al., allowed S^ to 

pace the stimulus presentations. While this pacing difference may not be 

the critical difference in the two studies that lead to the differing 

results, it does reveal the possibility that Metzger's rapid pacing may 

not have allowed Ss sufficient opportunity for mediation based on stimulus 

12 
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dimensions, which seems to be what Metzger refers to as "systematic 

concept formation." If his rapid pacing procedure Inhibited dimensional 

mediation, It is possible that Metzger's interpretation of concept tasks 

•ntailing response interference is somewhat Incorrect. 

A study by Sanders (1970) implies that stimulus compounding, and the 

resultant response Interference, is not Involved in the concept task 

learning of some Ss, and that Metzger's "systematic concept formation" 

is more accurately interpreted as an alternative process to stimulus 

compounding in concept learning. Sanders studied transfer of learning 

from systematic concept tasks to unsystematic concept tasks, and vice versa, 

and he did allow the Ss to pace the stimulus presentation themselves. In 

an attempt to explain the particular results he obtained, he correlated 

perfoncances on the first task with performances on the second task and 

found differential transfer between the two transfer conditions. His 

interpretation involved postulating individual differences In preference 

for and skill In rote learning processes (stimulus compounding) and concept 

learning processes (systematic concept formation). If individuals do 

differ in these ways, an S, utilizing dimensional mediation, or systematic 

concept formation,in a systematic concept task should not experience the 

response interference resulting from stimulus compounding. Any learner 

in an unsystematic concept task should learn more slowly since stimulus 

compounding is necessary, but the learner with a tendency to utilize 

systematic concept formation should experience the greatest difficulty 

since systematic concept formation would not lead to a completion of the 

task. 

This discussion of the differences between processes required in 

rote, systematic concept, and unsystematic concept tasks leads to specific 
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predictions concerning the learning outcomes in the three types of 

tasks. Also, the postulation of individual differences implies that 

learner characteristics will relate differentially to learning in the 

tasks. When rote learning processes are involved and the stimulus compo- 

nents are compounded, the learner should be able to distinguish accurately 

between the stimuli for which he has learned responses and other very 

similar stimuli that were not a part of the learning task. Conceptual 

learning, on the other hand, would result in generalization of the 

learned responses to the new but similar stimuli based on the concept 

relevant attributes, and therefore, would adversely affect the accurate 

discrimination of previously presented versus new stimuli. 

Three kinds of learner differences may be important concommitants 

of this difference between rote and conceptual processes.  Individuals 

may differ with regard to their skill in rote learning end their skill in 

systematic concept formation. Learners may also differ in the extent to 

which they will utilize one or the other set of processes when the task 

may be learned either way or when it is unclear from information given 

which process is appropriate. Therefore, if process differences can be 

demonstrated in different tasks, differences among learners in rote 

skills, concept skills, and preferences for rote or concept learning 

should affect learning in predictable ways. 

Learner preference for systematic concept learning should (1) 

facilitate performance in systematic concept tasks, since that tendency 

would avoid response Interference, (2) inhibit performance in concept 

tasks in which no single set of dimensional mediators are appropriate, 

since a rote learning process - stimulus compounding - is the appropriate 

process, and (3) be unrelated to performance in tasks in which rote 

U 
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learning processes are clearly appropriate. Systematic concept formation 

skills should (1) facilitate performance In systematic concept tasks, (2) 

be unrelated to performance In concept tasks In which nc single set of 

dimensional mediators are appropriate, and (3) be unrelated to performance 

In tasks In which rote learning processes are clearly appropriate. 

Finally, rote skills may facilitate performance In any of the above tasks, 

though these skills are predicted to contribute more to performance In 

tasks In which rote learning processes are clearly appropriate since 

other learner differences may override the rote skills effects In the two 

types of concept tasks. 

Experimental validation of the process and learner difference 

predictions made above would Imply that rote, or Type I, transformations 

and conceptual, or Type II, transformations are distinct processes, with 

neither one basic to the other. 

Method 

Subjects 

Fifty college students enrolled In an Introductory educational 

psychology course volunteered for participation In the experiment. In 

order to receive additional credits toward their grade In the course. 

Research Design 

Subjects were Individually administered three Individual difference 

measures, followed by one of three experimental tasks. After criterion 

performance on the experimental task, Ss were asked to distinguish 

between stimuli used In the experimental task and other similar stimuli. 

The materials and procedures for each of the tasks In the order of admin- 

istration is described In detail In the following parts of the Method 
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section.    For each S^ all tasks were presented during one session, requiring 

from 60 to 75 minutes. 

The Ss were assigned to one of six conditions in alternating 

fashion in the order in which they appeared for the session.    The six 

conditions are defined by two orthogonal dimensions.    The main dimension 

Is the type of experimental task:    systematic concept learning, unsystem- 

atic concept learning, and rote learning.    The other dimension Is defined 

by two different orders of administration of the individual difference 

measures, and was designed  to determine whether there was a contaminating 

effect of the individual difference measure presented immediately before 

the experimental treatment. 

Materials, Tasks, and Procedures 

Individual difference measures 1^.    After a general introduction 

which indicated that there would be several tasks administered during 

the session, all Ss worked on a task designed to measure preference for 

conceptual learning. 

The materials used for this task included an 11" by 18" cardboard, 

divided by lines into a four by four set of equal size rectangles.    In 

each rectangle was the letter A, B, D, or E.    Each letter was used in 

four rectangles, though the form of the letter was not the same in any 

two rectangles; form of the letters differed in case (lower or upper) 

and In print (script or block).    These letters served as labels for 

sixteen 2*g" by 3" cards, on which there was a square, diamond, triangle 

or circle.    The geometrical forms varied from card to card in size (with 

sides of about IV* or V) and color  (black or white) so that no two cards 

had objects that were exactly the same.    The sixteen objects were assigned 

to one of the letter labels on the board by making the four combinations 

16 



of object size and color dimensions correlate perfectly with the letters 

(e.g., small, white object were assigned E labels). The labels were 

arranged on the board so that when the object cards were placed over 

their appropriate letter labels, the array of cards was not ordered on 

any object dimension or combination of dimensions. The arrangement of 

stimuli and labels Is drawn in Figure 1. 

The £ was shown the uoard with the object cards placed over their 

appropriate letter labels so that the labels could not be seen. After 

a description of the ways in which the objects and labels varied, he 

was told that his task would be to learn which labels went with which 

objects. He was not told that any characteristics of the objects were 

related to any characteristics of the labels. Then the E allowed the 

£ to uncover up to four labels to study for fifteen second periods. After 

twenty such study periods, the ^ was asked to recall wnich labels went 

with which objects. 

Scoring for this task was based on the pattern ot study choices 

during the 20 fifteen second periods, not on the basis of recall. It 

was assumed that if a person preferred a concept learning orientation, 

he would select more than one object label to study at a time and that 

the objects selected would be similar to one another on some characteristic 

or characteristics. Since objects of similar characteristics did not 

often border one another on the boari, the selections of the concept 

learner would be separated from one another. Therefore, each study 

period selection pattern was recorded and the S was given one point for 

each pattern manifesting the concept learner pattern described above. A 

high score on this measure indicates a concept learning preference. 

17 
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Figure 1.    Arrangement of stimuli and letter labels used in 
preference for concept learning task. 
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IrAividuml dtff*r«pe« m**%tT*» 11 mad III.    FoUovint th« preference 

Caak,  S» «ere glvtn a roc« «kills c««k and • c(mc«ft  «kill« e««k.    Oa«-K«lf 

of the Si worked oo th« rote «kill« t««k first, tiKll« th« other half  took 

Ch« roncept  «kill« C««k flr«t. 

The rot« «kill« t««k Involved reautatherlof wMch of  the nustar« on« 

through cv«lv« were pair «««ocUited with «trlng« of four 0*«,  ««ch «trlog 

dlfferinR froo th« o her« by th« ««quene« of c«pit«i  «nd «at«!!  letter C'« 

(e.g., g C C g v«« paired vith the nusbe»*  I).    Watburt v*re e««lgn«d 

randomly  to th« l«ct«r «trlng«,  and all  pair« vere prevented «laultaneouely 

In nuoerlcnl  order or? a piece of  typing paper.    The S» w r« «1 loved  three 

one-«lnute «tudy period«,  each followed by a Tna-nlmite teet .     Prior to the 

£lr«C  «tudy period ,    the £ was not  Inforaed that  there would he three 

«tudy period«.    Th« t«st  required a««lgna«nt of  the nuaber« to the string« 

of letter« presented on the teet  «heet.    The teet   Included  two additional 

«trlng« not present  In the learning ta«k, and the «trlng« were lilted  In 

a different randoo order for each of the three teat«.    Th« «ua of th« 

pair« correct on ««ch test wa« uacd to  indicate «kill  In rote learning. 

Th« conc«pt gkill« taak Involved th« use of  «Ixteen «tlaull, which 

war« grouped into four ««t« of four «tlsull «ach.    Th« «tlaull wer« 

«trlng« of th« l«ttcr« N, 0, P,  «nd Q.    Th« letter« war« alwaya presented 

In N-O-J'-Q order,  but each «trlng differed froa «11 other« by th« partic- 

ular «equence of upper case/lownr caac foras of the letter«.    The four 

grouping« were defined by the c««e coablnatlon« of C «nd Q (e.g., «11 

sequence« with « capital 0 and a «aall Q were grouped together and all 

•equence« with both 0 and Q capitalised were grouped together).    Each 

«tlaulu« wa« preeentcd on a «eparate 3x3 card, and the group aeaberahlp 
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of th« sdoulus was Indlcaced by the color of 3 x 5 cards used (e.g., 

t!-lsull wich 0 and Q both In lower case forms were presented on green 

3 x S's). 

Stlmill were described for £ and he was Instructed that his task 

was to deteralne the basis for grouping. Re attempted to learn the basis 

hf  selecting an instance of one of the (trouplsgs for study. For all 

selections after his third selection, £ was required to verbalize his 

best guess as to the basis of the groupings before he could select 

another Instance. The selectlon-study-hypothesls generation procedure 

was psced by E so that Ss could not spend longer than one minute per 

selection. The task was terminated the first time £ expressed the bases 

for placing the stimuli In the four different groupings. The score on 

this task wss number of selections before a correct hypothesis; thu», a 

low score Indicates skill In concept learning. 

Experlmsatal task. Following the individual difference tasks the 

£ wss given a systematic concept learning task (SCT), an unsystematic 

concept learning task (UCT), or a rote learning task (RT). 

In all three tasks the same eight stimuli were used. The stimuli 

were generated from characteristics of shape (square or diamond), color 

(red or blue), site (with sides of about three inches or about 14 Inches), 

and position (to the right or the left of s line that bisectad the 

picture). Of the 16 stimuli Involving all combinations of the above 

attributes, eight were selected so that no two stlmill had more than two 

attributes in cowaon. The stimuli were projected from s Kodak Carousel 

projector to s wall. The S  set between end slightly to one side of the 

projector end the wall projection. The JE «t beside the projector. 
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In the SCT. the eight stimuli were assigned number labels (one, two, 

three, or four) on the basis of the four combinations ot color and 

position attributes. The UCT involved grouping the eight stimuli so that 

there were no stimulus dimensions consistently relevant for the four 

response categories. The UCT groupings included two stimuli for each 

number (one, two, three, or four) response, and the relevant attributes 

for each grouping were as follows:  (1) size (small) and shape (square), 

(2) size (large) and color (blue), (3) no attributes in conmon, and (4) 

color (red) and position (left).  In the RT each stimulus was randomly 

assigned to its own number (one through eight). These three experimental 

tasks are defined as Metzger (1958) defined the four dimension tasks in 

his second experiment, though Metzger did not utilize the same stimuli as 

the present authors. The stimuli used and their labels for each type of 

task are presented in Appendix 1. 

The E read the instructions which included a description of the 

dimensions of attributes of the stimuli, the number of stimuli for each 

number label response, and a description of the stimulus presentation 

and responding procedures. If ^ asked about the basis for assignment of 

number responses, E avoided answering by repeating that the task was to 

learn which number went with each stimulus. Stimuli were presented one 

at a time. When S, gave his number response, £ removed the slide and gave 

the feedback "Correct, that was a    " or "No, that was a   ." When 

S, was ready for the next stimulus, he indicated so verbally. This procedure 

continued until £ had given the correct response for 15 stimuli in 

succession. 

The stimuli were presented in a sequence that prevented stimuli of 

the same response label from appearing in immediate succession. The eight 
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stimuli were presented In five different subsequences; after the fifth 

subsequence, stimulus presentation began again with the first subsequence ! 

without Interruption. 

Recall task. After criterion performance was attained on the j 

experimental task, Ss were told that they would be shown some slides of l 

stimuli presented In the previous task and some new, but similar stimuli. ' 

Their task was to say whether they thought the slide had been presented I 
I 

In the preceding task, and If so, give the appropriate number label for 

that stimulus. The Ss were told that no feedback about correctness 

would be given during this stage of the experiment. 

A total of 24 stimuli were presented, the presentation being paced 

by the S,. Eight of the stimuli were the experimental task stimuli. The ! 

16 additional stimuli Involved two presentations of each of the eight 

stimuli not previously presented but which Involved variations of the four 

dimensions used In the experimental stimuli. The order of presentation 

of the 24 stimuli was random. i 

The Ss' responses were used to determine four scores:  (1) Correct 

positive recall; number of the eight previously presented stimuli that 

were correctly labeled.  (2) Correct negative recalli number of the 16 

new stimuli that were correctly Identified as not being experimental 

task stimuli.  (3) Stimulus generalization! number of the 16 new stimuli I 

that were labeled in the same manner as one of the previously presented i 

stimuli that had three attributes in common with the new stimulus. (4) 

Concept generalization; number of the 16 new stimuli that were labeled 

in the same manner as one of the previously presented stimuli that had 

the two concept relevant attributes in comnon with the new stimulus. 

(For those Ss in the RT condition, a concept generalization measure is 
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not appropriate. In analyses Involving concept generalization, the 

stimulus generalization measure was used for those in the RT condition.) 

The labels that were scored as stimulus generalization and concept 

generalization are presented in Appendix 2. 

Results 

Prior to the analyses for predicted effects, the authors investigated 

the effects of order of presentation of skill tasks on experimental task 

performance in the three task conditions. When £ was given the rote 

skills task Immediately preceding the experimental task, he was classi- 

fied as a 1; when he was given the concept skills task immediately before 

the experimental task, he was classified as a 2. Then classification 

was correlated with experimental task trials to criterion and the results 

were jr - .01 in SCT, £ - -.29 in UCT, and r^ - -.08 in RT. A comparison 

of the regression of skill order on experimental task performance in the 

three conditions resulted in an F (2,44) ■ 0.40. The overall effects 

of skill task order on skills task performances was also calculated, and 

resulted in £ - -.13 for concept skills and £ ■ -.07 for rote skills. 

The authors concluded that the effects of order of skills task administra- 

tion did not require qualification of the other results of the study, and 

additional analyses were performed without regard to the order of presen- 

tation of skills tasks. 

Results concerning process differences. A multivarlate analysis of 

variance was calculated to determine differences among SCT, UCT, and RT 

conditions on the five dependent measures:  (1) trials to criterion in 

the learning task, (2) correct positive recall, (3) correct negative 

recall, (4) stimulus generalization, and (5) concept generalization. The 
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analysis yielded a x2 (10) - 31.92, £ < .01, indicating an overall 

difference among conditions (Morrison, 1967, p. 198). The relevant means 

and standard deviations are presented in Table 1. 

Using a procedure for multivariate multiple comparisons described 

by Morrison (1967, pp. 182-185), comparisons were made for each of the 

five dependent measures.  Table 2 presents the 95Z simultaneous confidence 

Intervals for the observed mean differences between the three pairs of 

learning conditions; if a difference of zero amount is not included 

wichin the interval, the Interpretation is that the observed difference 

indicates a mean difference beyond the .05 level of significance. 

Results concerning individual differences. In addition to making 

hypothesis concerning learning task effects, E predicted different 

relationships between specific dependent variables and individual differ- 

ences in preference for and skill In rote and conceptual learning. Since 

the individual difference measures have not been studied previously, it 

is appropriate to present information concerning t:he reliabilities of 

these specially constructed measures before presenting the analyses 

related to predictions involving these measures. It was assumed that if 

the measures were reliable, they should manifest similar intercorrelations 

in the three conditions.  Since Ss were assigned to the conditions in a 

fashion designed to equate initially the conditions, since Ss experienced 

no difference in condition treatments before they worked on the individual 

difference tasks, and since the conditions did not differ significantly 

on any of the Individual difference measures, any difference In the I 

correlations of Individual difference measures among the three conditions 

would be the result of unreliability of measurement in one or both of the I I 

measures. Correlations of each of the three individual differences with i i 
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Table 1 

Means and Standard Deviations for Five Dependent Variables 

In the Three Learning Task Conditions 

Criteria Learning Task 

SCT UCT RT 

(n-17) (n-16) (n-17) 

X 61.8 128.9 75.6 

Sx 40.28 36.07 29.61 

X 6.2 6.7 6.9 

Sx 1.67 1.09 1.03 

X 8.9 13.6 15.1 

s 
X 

4.07 2.36 1.11 

X 7.4 2.8 1.5 

Sx 3.79 2.20 0.72 

X 6.1 1.8 1.5 

s 4.37 1.00 0.72 

Trials to criterion 

Correct positive recall 

Correct negative recall 

Stimulus generalization 

Concept generalization 

25 

Jv.,. 

W: t' M ill. ; t;H:-;-
:>N 

i ' ;, 



Table 2 

The 95% Simultaneous Confidence Intervals for Observed Mean 

Differences on the Five Dependent Variables between Pairs 

of the Three Learning Conditions 

Criteria Learning Condition Means Being Compared 

SCT - UCT      SCT - RT       ÜCT - RT 

Trials to criterion 

Correct positive recall 

Correct negative recall 

Stimulus generalization 

Concept generalization 

* 
£ < .05 

31.2 to 102.9* -20.3 to 50.2 16.3 to 87.9* 

-0.9 to 1.8 -0.6 to 2.0 -1.1 to 1.6 

1.7 to 7.5* 3.3 to 9.0* -1.3 to 4.4 

1.6 to 7.1* 2.0 to 7.3* -2.4 to 3.0 

1.9 to 7.2* 3.3 to 8.5* -1.3 to 4.0 
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one another for each treatment condition are presented in Table 3. 

The marked fluctuations in correlations indicates that at least two of 

the individual difference measures probably lack sufficient reliability 

to correlate significantly with other measures. Therefore, the following 

analyses of predicted relationships should be read for information about 

the usefulness of the individual difference measures in addition to the 

concern for differential relationships of the individual differences in 

tha different learning conditions. 

Hypotheses concerning predicted relationships of the individual 

differences and learning in the different learning tasks were tested 

by comparing the regression of each learner difference measure on trials 

to criterion in the three learning task conditions. The related correla- 

tion coefficients are reported in Table 4. The first hypothesis tested 

concerned learner difference in preference for concept learning. The 

preference measure did differentially relate to learning in the three 

learning task conditions (F (2,44) - 6.18, £ < .01). However, further 

analysis indicated that preference did not significantly facilitate 

learning in SCT when compared with RT (F (1,30) - 0.86). 

The second set of hypotheses concerned the relation of concept 

skills to performance in the learning tasks, and regression analysis 

revealed an overall difference among learning conditions (F (2,44) - 

7.78, £< .01). However, the hypotheses concerning concept skills were 

not supported since thoae skills as measured were significantly related to 

performance in UCT (r ■ -.70, £ < .01) and there was no difference In 

facilitative effects of the skills between SCT and RT (F (1,30) - 0.68). 

Finally, rote skills as measured were not differt itlally related to 

performance in the three learning tasks (F (2,44) - 1.02, JJ > .05). 
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Table 3 

Information concerning the Reliability of the Three Individual Difference 

Measures: Intercorrelations of the Individual Difference Measures 

In the Three Learning Task Conditions 

Measures Correlated Learning Task Conditions 

SCT 

(n-17) 

UCT 

(n-16) 

RT 

(n-17) 

Overall 

(N-50) 

Preference for concept learning 

and concept skills 

Preference for concept learning 

and rote skills 

Concept skills and rote skills 

-.83    -.68     -.38    -.53' 

.59     .33     -.29     .08 

-.58*    -.53*     .14    -.2? 

£ < .05 

£ < .01 
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Table 4 

Correlations between the Three Individual Difference Measures 

and Trials to Criterion In the Three Learning Conditions 

Individual Differences Learning Conditions 

SCT      UCT        RT 

Preference for concept learning -.41 .63+ -.18 

Concept skills .44 -.70+ .24 

Rote skills -.27 .12 -.36 

£ < .01 

Note; £. 05 " «^8 
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Further analysis of the differences between UCT and RT al»o resulted In 

no significant differences (F (1,29) - 1.72, j» > .05), 

Discussion 

The differences In learning In the three types of learning taski 

are In essential agreement with Metsger's (1958) r«*ülts, though the 

non-slgnlflcsnt difference between rote learning sod systeaatic concept 

learning were in the opposite direction froa that observed by Metsger 

end were In the saae direction as those observed by Saith, Jones, snd 

Thomas (1964). Tsken together the two previous studies sod the present 

one estsblish with quite differing aaterisls snd procedures thst learning 

a set of concepts having different relevant diaensions (UCT) is auch 

aore difficult then learning to claasify objects on the bssis of coaaon 

relevant diaensions (SCT) or lesrning to Isbel each object individually 

(RT). 

The present study slso included s procedure for revealing particular 

differences in what is learned in the three types of tssks. After Ss 

had deaonstrsted that the appropriate response« hsd been learned for 

each of the stlauli, they were esked to distinguish between the stiaull 

for which they hsd learned responses and other stiaull that were not s 

psrt of the lesrning tssk. The present euthors reasoned that rote tssk 

lesrning would result in sccurstn» discrialnstlons between the new and 

old stiaull, but that those Ss who iearned the set of concepts having 

cooaon relevant diaensions (SCT) would aske errors by genercliting the 

relevant diaensions to the new stlauli. These predictions were confirmed. 

The difference between RT and SCT Ss in sccurste distinctions between 

previously presented stlauli snd new, slallsr stiaull supports the view 
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that a stlBulu« coorpoundtag proces« required  In a rote task Is noi 

necessary In a syeteaattc concept  task.    The related errors In the«« 

distinctions oade by Ss In the SCI vere concept,  generalisation errors, 

which Is interpreted  to Indicate that  the concept  learning process tends 

to lead to an elimination frotn seaory of  th«  irrelevant attribute« of 

objects or events.    The profile of correct n«gatlve recall  and g«neraliia- 

tlon scores of Ss  in the UCT condition  indicates that  these Ss  learned 

through essentially the ease process of  srimilus conpounding th»t   the 

RT Ss used. 

The present authors also predicted that process difference« aaong 

the three types of  tasks allowed  for  the possibility that  the  learner 

characteristics  iaportant   in one type of  task would have a different 

relevance or no  importance at all   in the other  task types. 

First,   lv  wa« predicted that  learner preference fir systenatic 

concept learning should  facilitate perforeance in the systesM^ic concept 

task (SCT),  inhibit perfornance in the concept  task in which rote 

processes were appropriate  tUCT),  and be unrelated to rote task learning 

(RT).    While the latter two predictions were confirscd,  the preference 

measure was not  significantly more related  to performances in the SCT 

than in the RT,  though the correlation values were in the appropriate 

directions (see the first row of values in Table 4). 

The second set of individual difference predictions concerned skill 

in systematic concept learning.    Concept skill WAS predicted to be 

positively related  to performance in SCT and unrelated  to performance  in 

UCT and RT.    The predictions were not confirmed,  and the significant 

negative relationship between this skill as measured and performance in 

the UCT Is difficult for the present  authors to conceptualize.    The 
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pattern of r«l«tlon«hlpa of chl* variable to perfonaance In the three 

learning caaka la ao slallar to chose Involving preference for concept 

learning chat the only reliable factor in ehe ■kills measure may have 

been preference for concept learning. Such would have been the case If 

the inacructlons to Che skills task had been ambiguous, and Ss did express 

considerable confusion In this Cask. 

The third set of Individual difference predictions were about 

relaclonahlps of skill In rote learning and performance In the three 

learning Casks. The relevant analyses Indicated no relationship of rote 

skills to any of the three tasks. A difference in administration proce- 

dures between the skills task and the learning tasks may have reduced the 

underlying relationships between skill and performance in the learning 

task. The •kills task was definitely speeded and no £ remembered more 

Chan elghc correct responses for the twelve stimuli during any one of the 

three exposures.  By contrast, the learning tasks were paced by the £. 

Thus, it is possible that the lack of significant, supporting findings ,1 

here were the result of this procedural difference. 

Becauae Che individual difference measures are not fully developed, 

Che conclusions baaed on theae findings must be more tentative than those 

concerning process differences. However, the dilferentlal relationships 

betweon preference for concept learning and learning in the three types of 

caaka supports the view that the process difference between rote and 

concept learning is paralleled by a learner difference in the tendency to 

utiliae ehe different proceaaea. The process differences as described and 

the results using ehe individual difference measure of preference for 

syscematic concept formation would Imply that the two processes (Type I and 

Type II transformations in Di Vesta, 1970) are somewhat independent of one 

another, with neither one basic to ehe other. 
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Appendix 1 

Response Labels for the Eight Stimuli Used In the Three Learning Tasks 

Stimuli 1 

0 

m 

u 

0 

■ 

■ 

Label In 

Systematic Unsystematic Rote 

Concept Task Concept Task Task 

1 Outlined objects were red and solid objects were blue. 
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Appendix 2 

Stimulus Generalization and Concept Generalization Scoring of Labels 

for New Stimuli in the Post-Learning Test 

Stimuli Labels in 

Stimulus generalization 

for 

SCT     . UCT       RT 

i J. 

L. 

V 

^ 

;^ i 3 or 4 

0 

1 

6 or 8 

1 or 4   1 or 3    4 or 5 

3 or 4   1 or 3    2 or 5 

2 or 3   2 or 4    1 or 8 

1 or 2   1 or 4    1 or 3 

I 1 or 2   3 or 4    4 or 7 

1 or 4   1 or 2    3 or 6 

Concept generalization 

for 

SCT    UCT       RT 

4      2 6 or 8 

4 or 5 

Outlined objects were red and  solid objects were blue. 

2 or 5 

1 or 8 

1 or 3 

2 or 3   3 or 4    2 or 7      2    1 or 4    2 or 7 

4 or 7 

3 or 6 
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Summary 

The Effects of Note-taking and Rate of Presentation 

on Short-term Objective Test Performance 

Donald L.  Peters 

Technical Problem 

This study Investigated both the effects of note-taking and the rate 

of presentation on Immediate objective test performance.    Previous research 

had yielded conflicting results concerning the value of note-taking to the 

student.    This study hypothesized that some of the confusion could be 

attributed to lack of control over the rate of presentation of the material. 

Additionally, an attempt was made to Isolate listening effects from other 

Information processing steps and to determine the effects of Individual 

differences on listening skills. 

General Methodology 

A study was conducted which manipulated rate and type of presentation 

as well as note-taking to yirsld six experimental conditions.    Subjects 

were randomly assigned to treatments and Individually administered several 

Individual difference measures thought to be related to listening effi- 

ciency.    The subjects were then administered one of the six treatments 

and post-tested by means of an objective test. 

Technical Results 

A three way analysis of variance indicated a significant main effect 

due to the manipulation of the note-taking instructions with significantly 
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more correct responses on the criterion test being recorded by subjects 

not engaged In note-taking. Regression analyses uncovered several aptitude/ 

treatment interactions suggesting that low efficiency listeners performed 

better when material was presented at slower rates and when they were not 

engaged in taking notes. 

Educational Implications 

The results indicate that note-taking activity on the part of students 

may have a significantly negative effect on performance. Further, this 

effect seems to be most important to subjects who have less efficient 

information processing skills. 

Implications for Further Research 

This study suggests that specification of the type of materials used, 

the rate of auditory stimulus presentation, and the individual character- 

istics of the learner are all necessary for an analysis of the utility of 

note-taking behavior. Further, the data suggest that other processes 

besides listening are affected by note-taking. Systematic investigation 

to determine what those processes are, and how they are affected would 

seem particularly profitable. 
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The Effects of Note-taking and Rate of Presentation 

on Short-term Objective Test Performance 

Donald L. Peters 

Although note-taking Is advocated by most teachers, some students 

contend that taking notes during a lecture hampers their listening compre- 

hension. The students maintain that while they are busy writing down one 

point, they do not hear others.  Surprisingly, there has been little 

systematic effort to determine whether or not the student Instrumental 

activity of note-taking actually Improves performance as measured in 

subsequent testing situations. 

The few studies dealing with the effects of note-taking on recall 

offer only mixed support for the value of this activity. Pauk (1963), for 

example, found no differences on immediate recall between subjects who 

took notes and those who did not. Eisner and Rohde (1959) found no differ- 

ences in performance the following day between subjects who took notes 

during a presentation and those who took notes following the presentation. 

Both groups were permitted to study their notes during the Interim between 

the presentation and the testing. McClendon (1956) reports no significant 

differences in either Immediate or delayed recall between those students 

who took notes and those who did not. 

Crawford (1925) and McHenry (1969) do report significant differences 

favoring note-takers on true-false and multiple-choice tests administered 

imnedlately following a study period. McHenry found all three of his 
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note-taking treatments (copious, abbreviated, and fact-principle) had a 

significant effect. All three groups scored higher than a no-note control 

group on a multlple-chcxce listening comprehension measure. Peters and 

Harris (1970) also Indicate that subjects permitted to take notes during 

a taped presentation, or who were provided with prepared notes in topical 

outline form, performed significantly better on a subsequent multiple- 

choice test than a no-note control group whether or not time was provided 

for review. No significant performance differences were found between 

the note-takers and those provided with the prepared notes. 

One variable that has been either experimentally controlled or 

allowed to vary randomly in the above studies is the rate at which the 

material was presented to the subjects. It would seem reasonable that a 

sharp Increase in the rate of presentation would decrease the benefits 

accrued from taking notes. That is, taking notes during a very rapid 

presentation may Interfere with listening while at slower speeds it may 

enhance listening by Increasing the concentration of the student. This 

would suggest that there would be a cress-over rate at which note-taking 

would make no difference in performance. A relationship of this sort 

would help to explain some of the conflicting results appearing in the 

note-taking literature. 

The question then arises as to where the cross-over might occur. 

Although no research has been directed to this question, one might venture 

the guess that it would fall within the range of the normal rate of speech. 

A variety of suggestions have been made concerning what constitutes a 

normal rate of speech. Johnson (1966) states that the standard rate of 

radio speech is from 150-225 words per minute (wpm). Nichols and Stevens 

(1967) suggest that the normal conversation rate is approximately 125 wpm. 
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Oliver, Zelko, and Holtzman (1966) state that the average person speaks at 

a rate of 125-160 wpm, while Taylor (1964) suggests 135-175 for the average. 

The consensus seems to be that the normal rate of speech Is between 125- 

200 wpm. 

Several studies (Nelson, 1948; Goldstein, 1940; Fairbanks, Guttman, 

and Miron, 1957; Jester, 1966; Orr, Friedman and Graae, 1970) have examined 

the effect of rate of presentation on the performance of adult subjects. 

In these studies comprehension, as measured by multiple-choice tests, 

appears not to be significantly affected until very high rates (that Is, 

300 wpm or more) are reached. However, In these studies no notes were 

taken by the subjects. 

Research In the area of note-taking anJ. Its effects on listening has 

seldom taken Individual differences of the learner Into account. Peters 

and Harris (1970) investigated the effects of several global learner 

personality variables on performance with disappointing results. Of 

several possible Interactions, only one was found to reach an acceptable 

level of significance. Subjects scoring low (tolerant) on a measure of 

Intolerance for ambiguity (Budner, 1963) demonstrated inferior learning 

when not permitted to take notes whereas subjects scoring high on this 

measure showed no differences in performance whether or not they were 

permitted to take notes. 

A more promising area of search for the interaction of individual 

differences with learning conditions is to look at variables closely 

related and relevant to the demands of the learning situation. Where 

presentation rates are varied, two such variables might include the indi- 

vidual learner's own rate of speech and his listening efficiency. 
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The purpose of ehe present research was to determlnr:    the effect of 

note-taking on listening efficiency as measured by sn loncdlate objective 

test of learning;  the effect of variations in the rate of presentation; 

and, the possible Interaction of the two.    Additionally, an attempt was 

made to determine if the effects could be isolated is listening effects 

rather than as facilitation of or interference with some later aspect of 

the information processing cycle.    Lastly, the effects of aptitude by 

treatment interactions on performance were investigated utilising aptitude 

variables thought to be closely related to the learning situation.    The 

two variables selected were listening efficiency and oral reading rate. 

Both were thought to be reflective of the rate of Information processing 

of the individual and hence to be related to the independent variables 

of the present study. 

Method 

Subjects 

Eighty-two undergraduate students enrolled in an introductory 

educational psychology course served as subjects for the study.    Their 

participation earned them points toward their course grade. 

Materials 

Fifty social-psychological terms appearing in Kretch, Crutchfleld, 

and I>alla^hey (1962) were randomly sorted into three lists, as follows; 

List A was comprised of 20 definitions and Included a total of 436 words 

with the terms and their definltioni» ranging in length from 13 to 32 

words; List B was also comprised of 20 other definitions and included 433 

wordb with individual items ranging la length from 12 to 31 words; List C 
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WA« coaprlMd of  10 definition« «ad included   190 word« wich ices« ranging 

fro» 10 Co 28 word«.    An «xasplc of • t«ra fro« Li«c A 1«:    "More» - • 

cl««« of norm« which «pecify proper behavior in «t«nd«rd behtvlor event« 

of vital  laportence Co Che tMnber« of «ociecy."    The cera« u«cd on each 

ll«c are provided in Table  1. 

Li«t A w«« recorded at  130 wpa with the aaan dureeion per itea of 

10.1  second«.    Li« t  B wa« recorded ac  192 wpa wich Che nean duration of 

itea« being 6.75 «econd«.     (Hoce that Hat« wer« confounded with ret« of 

presentation.) 

A 1613 word pa««age of «clentlfic eaterlal,  "Steel  a« an Alloy," 

adapted froa Auaubel  (1963), wa« al«o recorded at two rate«.    The "normal" 

rate wa« 146 wpa and the "feat" rate wa« 202 wpo. 

A ISO word non-technical pa««age dealing with aodiflcation of «ocial 

behavior wa« developed  to provide a controlled  «tlaulu« for a««e««lng  the 

«ubject*« uaual oral reading rate (0RR). 

Procedure 

The «ubject« were rendoaly «««ignad co one of four ll«ceiilng 

condition«:    1) the passage was presented at a normal rate but the subject 

was not permitted to take notes; 2) the pa««age was presented at a normal 

rate and the subject was peraicced to take note«;  3)  the pa««age wa« pre- 

sented at a feat rate and  the subject was not permitted to take notes; 

4) the passage was presented at a fast rate and the subject wa« permitted 

to take ascc«; or, 5)  ehe «ubject wa« aaeigned to one of two reading 

condition«, one In which he could take note« and  the other in which note- 

taking was not permitted.      The suHjects who read the material were 

allotted a tiae period equivalent to that of the "fast" listening group. 
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Tab!« i 

Social-psjchologlcaa Taraa Used In Aaststsanc of Llatanlng Efflcl«acy 

Taet A Test  B 

Source List A Tars                               Sourca Llac 8 Teni 

Marginal Man Neutral Region 

Role Conflict Role Incoapatibility 

Nt£ Connectivity Coanuttication Hat 

Leader Croup Structure 

Croup  Ideology Core Culture 

Cultural Preaiaee Withdraw«! 

Statue Subatitute Coal 

Repression Mental  Set 

Autlaa Head 

Prestige Want Cognitive  Inter- 
connect ednees 

Span of Apprehension Adaptation Level 

Cognitive Multlplcxity Prejudice 

Aaslailet ion General Persuaai- 
billty 

Kthtrocentrlso Language 

Plural let 1c  Ignorence Status Otacrepancy 

Cowunicatiofi Position 

Connotativc Meaning Count« r-c on f o n»l t y 

Anticipatory SoctAliiation Foikvsys 

Autokenetlc Phenosenon Regression 

20 Mar^a Denotative Meaning 

(cont'd) 



Table  I  (cont'd) 

Social-psychological Terms Used  in Assessasnt of Listening Efficiency 

1 
Test A Test R 

i Source List C Ten Source List C Tern 

21 Balsnce Theory Csusal Systea 

i 22 Halo Effect Maabershlp Croup 

I 

23 

24 

Projection 

Unidiaensional Scale 

Cognitive Disson- 
snee 

Attitude Constel- 
lation 

23 Pseud ocowunicst ion Reset Ion Formst ion 
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The iubjects were adninlstered  Che procedure« Individually with the 

taped «aterial presented via earphones.     They were informed at the outset 

that the study was concerned with their performance on a series of listen- 

ing tasks,  that  they would have to listen carefully,  and that  they would 

be tested on the osterial.    The sequence of events wss the ease for all 

subjects:    they first listened to List A end then were tested on Test A; 

they then listened to List B end then were testsd on Test B;  they were 

then adalnlstered the oral reading rate (ORi) test; they then listened to 

the tspttd! lecture aaterial;  followed by the criterion teat.    The subjects 

in the note-caking trestmmts were told, prior to the lecture presencstion, 

"You probebly should  take notes on  the ■scerlel on ehe paper ! have 

provided."        Those aubjecca who were  in the  treacawncs where notes were 

not peraitted, were  instructed,  "Listen carefully."    Mo stention was oade 

of notes and no paper wat provided  the subject« who were  In the«« trcataents. 

Hessures 

Listenint efficiency.    Following the tsped preaentstloti of each list 

of definitions,  e fill-in test  requiring recall of the terms was edninis- 

tated.     Each Test A included twenty definitions fron '.let A plus five 

definlttons  fron List C as s control  for prior learning.     Test  B included 

the twenty definitions froa List  B plus the reaatnlng five deflnirions 

fro« List C.    The reliabilities of  the two testa were  .54 and   .70 

reapectively.    The difference between the subject'a »COTP* on Testa A and 

B constituted his listening efficiency score.      The use of  the difference 

score, while less reliable,  peraitted aasessaent of  the eubject'a ability 

to process information under rapid presentation conditions sdjusted  for 

individual differences under nomsl presentation conditions. 
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Or*X rgadJM gate.    The subject was requested to read aloud the 150 

word psssage of non-technical material.    The time in seconds from start 

to coaplstlon constituted the nsscure for oral reading rate.    The stability 

of the Mssur« across two occasions during a single one-hour testing 

period was found to be .55  (N • 29). 

Lesminj criterloa.    A 25-itea,  five-alternative aultiple-choice 

test on the lecture atterial served as the criterion nessure.    The internal 

consistency reliability  (K.R.  20) was  .52. 

Nuaber of notes.     For those treatotents vhere notes "ere encouraged 

the notes «ere retained and a count was sade of the nuaber of words they 

contained ss an index of the cxtcnsiveness of the note-taking activity. 

Results 

tntti»! Eguivalence of Croups 

Mo significant differences at the .05 level iiere found saong the six 

groups for the scores on tests A or S. or for the OM aeasure.    Hor did 

the groups differ on the  Iteas fron List C  (parti of  tests A snd B).    For 

those conditions where notes wer« encouraged,  no significant differences 

«song tresoainic were found in the extenslveness of notes taken.    No se« 

differences wet« found on sny &t the above variables.    As a result of 

these analyses the groups were assuned to be equivalent. 

Effects of Wofee-takln« and Rate of Presentation 

§1 central  concern in this study was the question of  the effects on 

the learning criteria of taking note«,  variations  In the presentation of 

the asterisl,  and  the  interaction of  the two.     Table 2 presents the 

result« of a three way snaiysis of variance  (Note« x Presentation x Sex) 
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Table 2 

Analysis of Variance of Multiple-Choice LeamlBg Criterion Score* 

Source of 
Variance df Mean Square« P Ratio 

Note« 2f.93 3.12* 

Prcaentetlon 17.23 1.80 

Sex 21.13 2.21 

Kotei x Freaentatlon 2.32 0.24 

Notee x Sex 0,22 0.02 

Preaentatlon *  Sex 18.73 1.95 

Note« x Preeentedon x Sex 2.47 0.26 

Error 70 9.S8 

£ < .05 
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with unequal cell slzee. The asdlysia yielded F (1,70) - 3.12, £ < ,05 

for the main effect due to note-taking.  Significantly more correct 

responaes to the criterion test vere made by aubjects who were not engaged 

in taking notea.  None of the other aources of variance were found to have 

algnificant effects (£ > .05). All cell mean« are pteaented in Table 3. 

Aptitudc/treatMCnt Interaction 

To determine if differential learning took place as a result of the 

individual differences in learner aptitudes in the different treatments, 

the criterion test scores of the subject« vere regressed on the  aptitude 

score« (ORE, Teat A, Teat B and Listening Efficiency) separately by 

treDCsurDt coodition«. A counparisor. was made of  the slopes of the regression 

lines thwi obtained from each aptitude criterion pair. Thin procedure 

Indicated no significant differences in regression slcpes vK«n either the 

Test A «core (baaed on listening to a pawsag« presented at a nora«' rate) 

or the OKR tseaeare ware defined as the aptitude variables. However, when 

using the Test B «cor« and the Listening Efficiency score «« aptitudes, 

tie analysis yielded £ (5.70) • 5.34,, £ < .001; end £ (5,70) - 4.74, 

£ < .01, respectively, for differences In slop« of the regressfion line« 

obtained by r«gr«««lng the learning criterion «core« on the aptitude 

scores. The correlation«, regr«««lon coefficient«, and intercept« obtained 

arc presented in Tables 4 end 5. 

In generai, both interactions suggest that low scorer« on the aptitude 

■caaures (low efficiency liateners) perfor« better when oaterial wa« pre- 

sented at a nonsal rate or read and when they were not engaged in taking 

notes. Note-taking appeared not to interfere with learning, nor to be 

advantageou« for high aptitude scorers.  This ia Illustrated in Figure 1 
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Table 3 

SuMBSiry of Meafl Test Scores Cbtaitied hy Males sod Fenales 

is Escb Experiacntal Treatment 

Note« talcing 
Trentnent Ho mal «Oral 

Method of "resentat ion 

Fast-Oral                         Readlnt 

Hales Peaales Kales         Fenales Males Fenales 

Ho Notes 

Notes 

13.50 

12.00 

10.44 

9.33 

9.83             10.22 

9.75              9.18 

12.50 

9.67 

11.86 

10.60 
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Table 4 

Regression Aaalysls of Leartttng, Criterion Scores on Test B Scores 

Note-taking 
Treatment Normal-Oral 

Presentation Method 

Fast-Oral Read 

r 
Reg. 
Coef. Int. r 

Reg. 
Coef. Int. r 

Rsg. 
Coef. Int. 

No Notes 

Note« 

-.43 

.61 

-0.59 

0.60 

16.37 

5.06 

.55 

.17 

0,43 

0.16 

6.62 

8.08 

-.61 

.27 

-1.10 

0.32 

20.91 

7.86 

Table 5 

Rsgrssslon Analysis of Learning Criterion Scores 

on Liscsnlng Efficiency Scores 

Presentation Method 

N^ts-tsklnt 
Trcsnsoc No mal-Oral rast-Orsl Read 

r 
Rsg. 
Ocsf. tnt. r CO«f. Int. r 

Rsg. 
Coef. Int. 

No Notes -.09 -0.12 12.94 .40 0.33 6.43 -.82 -1.65 33.76 

Notes -.01 -0.02 10.32 .14 0.11 8.15 .20 0.23 7.57 
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which present« the regression lines for the six treatments utilizing the 

List B test score as the aptitude measure. 

Discussion 

Ons of the purposes of this research was to determine the effect of 

note-taking upon performance on an ianediately administered multiple- 

choice test.  Surprisingly, the results have indicated a deleterious 

effect of such activity. This is more consistent with the naive psychology 

of students than it is with the results of previous research. The latter 

suggested either no effect, or a facilitating effect for note-taking. 

Yet fci all three presantstion conditions in the present study the effect 

holds; though it was most marked for the slow taped presentation rate and 

for the reading conditions. 

The results for the reading condition are most readily explained by 

the possibility '.hat subjects who were not taking notes spent whatever 

extra time they had at their disposal to read the material more than once. 

For the subjects in the treatments where materials were presented at a 

"normal" rate of speed, en alternative explanation is suggested by the 

occasional doodles found on the notes. Thus, it is possible that the 

146 wpm rete was too slow for some of the subjects. Since the material 

was not itself terribly interesting, the slower rate may have encouraged 

such non-facilitating behaviors as thinking of other things, fiddling with 

the pencil, and doodling.  The faster rate (202 wpm) msy have encouraged 

more attentive behavior. 

The differences between the notes snd no notes conditions for the 

"feet" taped presentations were not significantly different.  This suggests 

the hypothesited "cross-over" point may be close to this presentstion rate 
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value  (chat  Is, about 200 wpo).    However,  further research with different 

material* and more rapid  presentation rare« will be necesaary to determine 

the accuracy of this suggestion. 

That  there were no significant differences across presentatloii 

variations ralaes the question as to whether or not notc-taktog actually 

affects listening behavior or Information processing «c mom later point 

In time.    That Is, the present evidence sheds some doubt on the notion that 

the activity of note-taking Interferea with the reception of elve matertal. 

Rather,  It seems that note-taking Is an attention-directing activity which 

limits the amount of Information processed whether it be »rm»mt«t4 orally 

or In written form.    One could hypothesise that when the decision is oud« 

ss to what to include ^n the notes, other information inputs are disregarded 

or not processed; whereas, when these decisions are not required, larger 

quantities of information are processed.    If the informstion is presented 

slowly enough selection decisions probably are not necessary unless notes 

-re to be taken.    Only when the information input exceeds the limit where 

it can be processed entirely would some selection decision be needed 

whether or not notes are being taken. 

The analysis of the aptitude/treatment  interactions provides additional 

clarification of the relationships between rate, note-taking and th« learner 

variablea.    The reader will  recall  that, overall,the taking of notes had 

a deleterious effect on performance.    The effect was least  evident  in the 

efficient listeners  (high scorers on Test  B and difference measure Test A" 

Test  B).    This group might  be saore accurately called efficient  information 

processors since the neasures  involved more  factors than just  listening. 

Having first gone through List A and  the test on that  ilst,  the subjects 

ware more aware of what wa.s expected of them when preeemted with List  B. 



Although List  B r«pt«a«Ticed a »ore rapid praaentacion rate,  the "efficient 

liatenera" acored higher on the teat  for thia Hat  than they did on Teat 

A.    The "laaffifleot" liatenera'  acorea on Teat  B fell below those of 

Teat A.    Thia  tsproveojent exhibited by the efficient  learners reflects a 

saore adaptive raaponae for  tht requirements of  the task,  that  is,  they 

focuaad  in on th* term« theaaalvaa rather  than on the details of  the 

definitions ate..  In general,  their selection of nateriala to be proceaaed 

«ea aora acctsrat« than it «aa for the  inefficient  liateners.      This 

probably alao is true of  their selection of ttaterials for  their m>i.«a,  and 

under the fast  presentation node,  their  selection of aaterial  for  proceaa- 

ing whan not taking n.tc^.     In the "fast  presentation vith notes permitted" 

condition th*> activity of note-taking nay have  interfered aoaevhat vith 

the proceas. 

These  findings suggest  that aa hypothesised,  there Joes exist a 

croaa-over poinr in presentation rate before which note-taking facilitatea 

acquisition of Mterial and after which it has a deleterious effect. 

Purthenaore,  this point varies, depending upon the individual'a information- 

processing efficiency.    Specification of both the characteristics of  the 

subjects and of the rates of presentation of the auditory stiaull would 

therefore aee« essential If the contradictory findings of reaearch on the 

effects of note-taking are to be understood.    If aa auggeated earlier, 

different  lecture Mterial contents play a role in the value of note- 

taking, thia variable too needs to be clearly specified.    The effect of 

note-taking on performance is »ore rooplex than was suggested  in previous 

research end has unreelised possibilities in understanding the variables 

that affect iwanlngful learning. 
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Notes 

1. It should be noted that the random assignment of subjects to treatments 

was separate for the listening and reading conditions, though both 

samples were drawn from the same population. 

2. Note that since the order of presentation remained the same for Lists A 

and B, any order effect Is confounded with the effect of rate. 
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Summary 

The Effects of Recall Mode and Recall Interval 

Expectancies on Note-taking and Recall 

Paul D. Weener 

Technical Problem 

This study Investigated tho. effects of different student expectancies 

on the recall of presented material and note-taking activity during study. 

The general hypothesis underlying this research Is that the manner in 

which a student actively operates on visual stimulus materials is depen- 

dent on his expectancies of when and in what form the information will 

have to be retrieved. 

General Methodology 

An experiment was conducted in which six treatment groups were given 

different expectations about when and in what form some visually presented 

material would have to be recalled. The two expected recall Intervals 

were "tmmediate" and "one-week delay." The three expected recall Fodes 

were multiple-choice, essay, and verbal summary. These two factors, 

completely crossed, determined the six experimental groups.  Regardless of 

the expectation created, all subjects were given a multiple-choice and an 

essay test Immediately following a thirty minute study period and again one 

week later.  Note-taking was permitted during the study period. 
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Technical Results 

Scores were obtained on the multiple-choice and essay test for both 

Immediate and delayed recall. In addition, the number of words of notes 

taken during study were counted. No significant differences In mean 

scores were obtained for the three levels of the expected recall mode foe 

the multiple-choice or essay test, Immediate or delayed. There was a 

strong trend, but no significant differences, in the number of notes 

taken under the three conditions with the order of the means being multiple- 

choice, essay, and verbal presentation. 

The expected recall interval effect produced significant differences 

on essay test performance and in amount of notes taken but no significant 

differences in multiple-choice test performance.  The Immediate recall 

expectancy resulted in higher scores on the essay test but fewer notes 

taken during study than were observed under the delayed recall expectancy. 

Educational Implications 

The results Imply that the expectancy of regular periodic quizzes 

and recitation activities which require recall shortly after jtudy woulti 

result in better recall learning. The Inverse relationship between 

essay test performance and amount of notes taken implies that note-taking 

has little or negative value in situations in which tha notes taken 

cannot be used in later review. 

Implications for Future Research 

Stronger test expectancy effects should be created and analyzed bef 're 

concluding that the type of test expected has no influence on the amount 

recalled or the student's activity during study. The research should be 

expanded to situatieus in which review of notes is permitted and to situa- 

tions in which material is auditorily presented. 
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The Effects of Recall Mode and Recall Interval 

Expectancies on Note-taking and Recall 

Paul D. Weener 

The manner in which a student actively operates on visual or auditory 

stimulus matsrials in an instructional setting is dependent on his 

expectancies of when and in what form the information will have to be 

retrieved.  The learner can select from a variety of information process- 

ing strategies depending on his perception of the desired output. Some 

tasks require the learner to focus on isolated bits of information and 

to store the presented information for a very brief period of time. 

Simple rehearsal processes may be adequate to fulfil.1 the requirements 

of such a task. On the other extreme, some tasks require the learner to 

focus on broad, integrative principles and to recall the material months 

or even years later. Such a task would seem to require active transfor- 

mational and coding processes which are, as yet, not well understood. 

Within instructional settings, teachers use various types of tests 

as criterion measures of learning. Multiple-choice tests, essay tests, 

and oral presentations are common criterion methods used in educational 

settings.  It is likely that the t^-pe of learning measure used determines 

the students' study activities and the amount and organization of what is 

learned. 

The learner's activities which intervene between the presentation of 

the instructional task and the student's performance on the criterion task 
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are assumed  to be adaptive behaviors which are Influenced by the learner's 

perception of the desired criterion performance.    These Intervening 

learner activities have been referred  to as "Instrumental behavior" 

(McKeachle,  1961),  "mathemagenlc activities"  (Rothkopf,  1968),  and 

"mediating processes"  (Anderson,  1970). 

Note-taking, verbalization, and response to test-like events are 

specific instrumental activities which have been studied.    Berliner  (1970) 

reviewed the experimental research on r.he effects of note-taking in 

instructional settings and concluded that  the evidence "is not favorable 

regarding the utility of note-taking"  (p.  2).    Recent research by Dl Vesta 

and Gray (1371) and Peters and Harris  (1970)  showed beneficial learning 

effects associated with note-taking activities in experimental instruc- 

tional settings.    McKeachle  (1963) concluded a discussion about problem- 

solving and concept learning by saying that "verbalization can help the 

student Identify the common elements in these situations and shorten the 

learning process"  (p.   1121).    Rothkopf  (1966) and Frase (1968) have 

demonstrated that the position and types of questions in instructional 

texts Influence the learner's recall performance. 

The focus of the present study is on the effect of the expected type 

of test and the expected length of the interval between the presentation 

of the instructional material and the criterion test on (a)  the type and 

amount of learning which occurs and  (b) the learner's instrumental activ- 

ities, specifically, his note-taking activities.    It was hypothesized that 

the type of test expected Influences both the amount of learning which 

occurs and the type of instrumental activity which the learner engages in 

during study.    Furthermore, it was hypothesized  that the expected interval 

between presentation of instructional material and recall would also 

Influence learning ana Instrumental activities. 
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Method 

Experimental Design 

Three sources of variance were studied in a 3 x 2 x 2 analysis of 

variance design.     The three sources of variance studied were expected 

recall mode,  expected recall  interval, and actual recall interval.    The 

three expected recall modes were multiple-choice,  essay,  and verbal 

summary.    The two expected recall intervals were immediate and one-week 

delay.    These two factors,  completely crossed,  determined the six experi- 

mental groups.    "Actual recall Interval" was a within-groups factor with 

immediate and one-week delay as the two levels. 

Subjects 

The subjects were  105 students, 45 males and 60 females from the 

introductory Educational Psychology course at The Pennsylvania State 

University who received course credit for their participation in the 

experiment.    The six experimental groups contained the following numbers 

of subjects:    multiple-choice - immediate,  16; multiple-choice - delayed, 

18; essay - immediate,   18; essay - delayed,  17; verbal summary - immediate, 

19; verbal summary - delayed,  17. 

Materials 

The task material was a five-page passage dealing with the principles 

governing the development of species.    The criterion task was a combina- 

tion of 20 multiple-choice questions and three definitive essay questions. 

The multiple-choice test consisted of sentences taken directly from the 

task material with key words deleted and four alternatives from which to 

choose.    The essay questions were rather specific,  referring to the main 

Ideas in the passage,  e.g.,  "What are the two basic conditions  ... necessary 
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for the evolution of distinct species'" The stimulus materials and 

criterion tasks were exactly the same for all treatment groups. 

Procedure 

Subjects were recruited and participated in groups of six  Each 

of the six subjects was assigned randomly to one of the six experimental 

conditions.  The subjects were seated at a large table which was parti- 

tioned into six cubicles so that the subjects were separated from one 

another.  In each cubicle was a pencil, a yellow pad for note-taking, 

the specific instruction sheet for that subject's treatment condition, 

and the "Origin of Species" task material. 

After the subjects were seated the experimenter gave brief instructions 

to the effect that they would have two minutes to read the instructions 

and thirty minutes to study the task material. After answering questions, 

if any, the experimenter left the room and observed the subjects through 

a one-way mirror. 

Each subject read the instruction sheet which corresponded to the 

treatment group to which he was assigned. Each set of instructions was 

basically the same in format, each differing only with respect to the 

type of criterion task and time delay to be anticipated by the subject. 

The three test conditions were described as follows:  the multiple-choice 

test was described In terms of the word deletion procedure and the number 

of alternatives; the essay test was described as consisting of questions 

about the main principles and supporting factual evidence; the verbal 

summary instructions stated that the subject would be required to summarize 

the main principles and supporting factual evidence in a subsequent 

presentation to an individual who had not read the passage. All subjects 

were instructed that they could take notes on the material but that they 
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would not be permitted to use any notes during the test.    The subjects' 

understanding of the key parts of the instructions was r.hecked with 

three questions following the instructions. 

At the end of  the 30 minute study period the experimenter re-entered 

the room and collected  the instruction sheets,   test booklets,  and any 

notes that the subjects had made.    He then instructed the subjects that 

regardless of what the instructions had said,  everyone was required tu 

take a test at that time and that they would have 20 minutes to complete 

the test.    The test consisted of twenty multiple-choice questions and 

three essay questions. 

At the end of the 20 minute period,  the experimenter returned and 

collected the test papers.    At this time all subjects were reminded  that 

they were required to return one week later to continue the experiment, 

and then released. 

When the subjects returned one week later they were again seated  in 

the same experimental room and given the same multiple-choice/essay test 

they had taken the week before.    They were again given 20 minutes  to 

complete the test.    After they finished the test,  they were given a brief 

post-experimental questionnaire which asked about the credibility of 

the experimental conditions and whether or not they had discussed the 

experiment with anyone. 

^coring 

The score on the multiple-choice test and the essay test and the 

number of words of ntoes taken during the study period were the three 

criterion measures in this experiment.    The score on the multiple-choice 

test was the number of correct responses.    A scoring guide which listed 

the Important parts or the answer to each essay questic \ was used  to 
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score the essay responses. One point was awarded for each statement In 

the answer which coincided with the answers provided by the scoring guide. 

Results 

Three dependent measures - multiple-choice test, essay test, and 

amount of notes taken - were analyzed to  determine the effects of expected 

recall mode and expected recall Interval on recall performance and 

activity during study. The means and standard deviations for the multiple- 

choice and essay tests for each of the twelve cells are presented In 

Table 1. 

A 3 x 2 x 2 analysis of variance was carried out to test the effects 

of expected test mode and expected test Interval on multiple-choice test 

performance and essay test performance. The three levels of the expected 

recall mode factor were multiple-choice, essay, and verbal presentation; 

the two levels of the expected recall Interval factor were Immediate and 

one-week delay; and the two levels of the actual recall Interval factor, 

a within subjects factor, were Immediate and one-week delay. 

The analysis of the scores on the multiple-choice test Indicated 

no significanc main effects due to expected recall mode, £ ■ .10, or 

recall interval, JF ■ .11. The actual recall Interval was significant, 

F ■ 13.86, £ < .01, with greater recall on the Immediate retest than on 

the one-week delayed retest. The interaction between expected recall 

mode and expected recall interval was the only significant interaction, 

JF - 3.30, £ < .05. A test on simple main effects yielded no significant 

differences for any simple effect comparison. An inspection of the cell 

means indicated that the interaction resulted from a reverse order of 

mean scores under the immediate test expectancy condition as compared to 

66 



Table 1 

Means and Standard Deviations for Immediate and Delayed Recall Scores 

On Multiple-Choice and ESFay Tests 

Expected 
Recall 
Mode Test 

Expected Recall Interval 

Immediate Delayed 

Actual Recall Interval 

Immediate 

Mean   SD 

Delayed 

Mean   SD 

Immediate 

Mean   SD 

Delayed 

Mean   SD 

Multiple- 

Choice 

MC 12.0 3.2 11.3 3.0 12.6 2.9 11.2 3.0 

Essay    5.4   2.9    4.3   2.3    5.1   2.8    2.8   2.5 

Essay 
MC     13.2   2.5   71.9   3.3   11.9   2.7   10.2   2.8 

E ^ay   6.6   3.1    4.9   3.1    4.3   3.2    3.4   2.6 

Verbal 

Presenta- 
tion 

MC 

Essay 

11.4   3.1   11.1   2.8   13.4   3.3   12.5   3.5 

5.5   2.9 4.1   3.0   4.4   2.4 3.2   2.1 
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the delayed test expectancy condition. In the Immediate test expectancy 

condition the essay group was highest, multiple-choice next highest, and 

the verbal presentation group had the lowest score, but the order of the 

means is reversed under the delayed expectancy condition. 

The analysis of the essay test results indicated no significant 

effect due to expected recall mode, I? - .45, JJ > .05. The expected 

recall Interval effect was significant, .F - 7.01, js < .01, with the 

immediate test expectancy resulting in significantly higher scores than 

the one-week delayed test expectancy. The actual recall interval was 

also significant, F " 36.6, £ < .01, with the immediate essay test scores 

significantly higher than the delayed essay test scores. None of the 

Interactions were significant. 

An analysis of the note-taking activity under the six different 

experimental conditionu.was performed. A 3 x 2 analysis of variance was 

carried out with expected recall mode and interval as the two factors 

and number of words of notes taken as the dependent measure. The means 

and standard deviations for amount of notes taken in each of the conditions 

is presented in Table 2. The main effect of expected recall mode was not 

significant, F - 1.59, £ > .05, but the effect of expected recall Interval 

was significant, F - 18.4, £ < .01. The subjects in the delayed test 

expectancy condition took about twice as many words of notes (X <■ 180,1) 

as the subjects in the immediate test expectancy group (X » 90.9). 

The two previous analyses Indicate an inverse relationship between 

performance on the essay test and the amount of notes taken. The essay 

test analysis indicated better performance in the immediate test expectancy 

condition than In the delayed test expectancy condition, but the analysis 

of notes taken indicated that many more notes were taken in the delayed 
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Table 2 

Means and Standard Deviations for Number of Words 

of Notes Taken Under Six Experimental Conditions 

Expected 
Recall 
Mode 

Expected Recall Interval 

Inmediate 

Mean      SD 

Delayed 

Mean       SD 

Multiple» 

Choice 
62.2 75.3 156.2 163.1 

Essay 97.4 96.0 174.0 104.0 

Verbal 

Presentation 
108.9 68.1 211.5 102.9 
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test expectancy conditions than In the Immediate test expectancy 

conditions.  The rank order correlation between cell means on the essay 

test and amount of notes taken is p - -.86 for both the immediate and 

delayed essay tests (d£ * 4, £ < .05). 

Discussion 

It was hypothesized that the type of recall test expected would 

influence the amount learned and the type of instrumental activity in 

which the learner engages. This hypothesis was not supported. On both 

the essay test and multiple-choice test, no significant differences 

emerged among the three test expectancy conditions. There were also no 

significant differences among the three groups in the amount cf notes 

taken, although there was a strong trend with more notes being taken in 

the verbal presentation expectancy condition than in the essay expectancy 

condition and more notes in the essay condition than in the multiple- 

choice condition. Although the mean differences were quite large, the 

great variability in amount of notes taken produced very large within 

cell variances which obscured the between group differences (see Table 2). 

The findings do not offer support for the intuitive report of many 

students that the type of test used influences how they study and what 

they learn. It may very well be that the dynamics operating in a class- 

room setting which produce these intuitions were not operating in the 

experimental setting. The brief one sentence description in the instruc- 

tions may not adequately create the strong expectancies which lead to the 

modification of Information processing strategies which are presumed to 

operate in "real-life" Instructional settings. Stronger test expectancy 

effects might be created by administering a series of «hort instructional 
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units with the different conditions determined by the type of test used 

after each Instructional unit. A stuaent's study behaviors may be shaped 

more by taking different types of tests than by simply being told that 

different types of tests will be administered. 

It was a^so hypothesized that the expected Interval between 

presentation of Instructional material and the test would Influence 

learning and Instrumental activities. The effect of different expected 

recall Intervals was manifest on both the essay test results and the 

amount of notes taken, but was not evident when a multiple-choice test 

was used as the criterion measure. Those groups expecting an Immediate 

test scored significantly higher on the essay test but took fewer notes 

than the groups expecting a test one week later. 

A simple explanation of the results of the expected Interval 

conditions would be that the Immediate test expectancy condition was 

more arousal-provoking than a condition In which recall would be required 

one week later. This arousal explanation would argue that a person would 

work harder and pay more attention to the relevant stimuli under the 

immediate test condition than under the delayed test expectancy. But 

the note-taking activity of the two groups seems to belie an arousal 

explanation or the observed effect. The subjects in the delayed conditions 

took approximately twice as many notes as subjects under the Immediate 

expectancy condition. This one index of activity level during the study 

period indicated a much higher level of overt activity during the study 

period for those groups expecting a delayed recall when compared to the 

immediate expectancy groups. 

Another explanation of the findings is that the delayed test expectancy 

leads to external storage behavior such as note-staking rather than active 
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Internal processes of reorganization and assimilation, and that an 

immedlatt test expectancy leads to less note-taking but more active 

internal storage operations. External storage behaviors such as note- 

taking are most likely not an efficient information processing strategy 

when the externally stored information will not be available for later 

U6S, as was the case in this experiment. 

The subjects in the delayed expectancy condition seem to provide for 

external storage by taking notes on the presented information, but they 

do not seem to engage in the appropriate covert organizational activities 

to make the information available for later retrieval. The subjects in 

the immediate expectancy group seem to engage In the more effective 

strategy of reorganizing the presented material so that it is more avail- 

able for both immediate and delayed recall tasks. 

The finding of non-significant differences on the multiple-choice 

test is consistent with this explanation as well. The types of covert 

processing activities posited for the Immediate expectancy groups would 

be more important for later recall, essay test performance, than for 

recognition, multiple-choice test performance. The multiple-choice test 

used in this experiment required a simple replacement of the missing word 

in a sentence with one of four words provided, where the sentences were 

lifted directly from the text. Given the different task requirements, 

the hypothesized intervening activities Would account for the observed 

results. 

The findings of this research cannot be generalized to situations 

in which review of notes is permitted or to situations in which the 

stimulus material is spoken rather than written. The effects of the 

manipulated expectancies in these conditions requires further experimentation. 
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The implications for instruction must also be restricted to situations 

in which written material is presented and no review of notes is possible. 

In such cases however, the presented research provided evidence that the 

expectancy for Immediate recall of presented information would result 

in greater learning. Thus, the expectancy of regular periodic quizzes 

and recitation activities which require recall shortly after studying 

would result in better recall learning. But the importance of such 

expectations for recognition learning can be questioned on the basis of 

the insignificant differences on the multiple-choice criterion measure. 
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Summary 

Listening and Note-taking: I 

Francis J. Di Vesta and G. Susan Gray 

Technical Problem 

The effects of note-taking, in various combination with rehearsal 

and testing, on achievement and recall were investigated in this study. 

The problem was to determine whether note-taking functions as external 

storage or as a basis for transforming the material to be learned into 

a form suitable for storage. It was assumed that if the former were the 

case, note-taking should interfere with the student's accomplishment; 

if the lattar were the case, note-taking should result in enhanced 

learning and retention when compared with appropriate control conditions. 

These notions involve questions of how to Improve attention of students 

while listening, how to develop learning sets that encourage transforma- 

tion of learning materials, and how to determine the level of transfor- 

mation most appropriate for given objectives. 

General Methodology 

Subjects listened to three 5-minute passages. The experimental 

period for each was divided into three segments. One-half of the subjects 

were permitted to take notes and the other half were not allowed to do 

so. Immediately after listening to the passage, half of the subjects In 

the above groups were allowed to rehearse or review the material heard; 

the other half were prevented from reviewing the material by performing 

another task. In the third segment of the experimental session the subject 
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was administered a test on the subject matter of the passage or, if he 

was in the control condition, he was administered a test on another 

topic. At the conclusion of the experiment the subject was administered 

a free recall test and a multiple-choice test.  (All subjects had been 

administered a battery of personality measures prior to the experiment. 

Within this battery were the social desirability scale and the dogmatism 

scale.) 

Technical Results 

There were more words generated and higher multiple-choice test 

scores when the study interval was used for review than when it was 

used for other activity. The number of ideas recalled was favorably 

influenced by each of the factors of note-taking, rehearsal, and testing. 

These factors did not interact with each other to influence acquisition. 

There were no significant effects due to position of passage in the set 

of passages. Post-hoc analyses yielded significant correlations between 

performance and the individual difference variables of anxiety and 

tolerance of ambiguity. A significant interaction between social 

desirability and note-taking was obtained. 

Educational Implications 

The results of this study imply that notes serve to put the material 

in a form for easy storage and retrieval, given certain objectives. 

However, the effects of note-taking appear to be most salient for people 

with high social desirability scores. This finding Implies that subjects 

with this personality characteristic may be more sensitive to the 

Instructor's (i.e., tiie experimenter's) objectives and in fact may be 

trying to please him but, In the course of doing so by taking notes, 
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also enjoy the by-products of higher achievement scores.     In summary, 

the activities of note-taking, rehearsal, and test-taking are    mportant 

learning devices for the facilitation of encoding material for storage. 

These activities, because they result In transformations also result In 

greater facility In retrieving the material learned.    Test events Increase 

the salience of certain Ideas expressed in a communication and may 

clarity,  for the student,  the kind of transformations required.    Review 

provides an opportunity for consolidating the information acquired.    The 

consequences of these activities take the form of such observable out- 

comes as time spent at a task, energy expended, and number of ideas 

acquired. 
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Listening and Note-taking 

Francis J. Dl Vesta and 6. Susan Gray 

The Pennsylvania State University 

Despite the relative lack of research on the topic of listening, It Is 

readily apparent that one of the most prevalent "learning sets" for attempting 

to enhance one's recall of the conte.tt of a lecture Is to take written 

transcriptions of the material presented. Notes appear to serve either or 

both of two functions. As an external storage mechanism (Miller, Galanter & 

Pribram, 1960) they can provide a resource for later study or reference by 

the learner. As an encodip? roachanism they allow the learner to transcribe 

whatever subjective associations, inferences, and interpretations occurred 

to him while listening. In the extreme case, note-taking which is used 

solely for the purposes of external storage can only be incompatible with 

efficient learning. Such notes tend to be taken in mechanical fashion, they 

Interfere with attention, and they may engender a feeling that the task has 

been accomplished (for the time being at least). If the learner feels that 

a "good set of notes" is the equivalent of studying he may bypass review, 

rehearsal, or the simplest of transformational encoding. 

By our reasoning, the kind of note-taking which serves a role in encoding 

should be much more efficient than one used only for external storage purposes. 

The behavior of the student employing encoding or other transformational 

processes reflects a transaction between the learner and the material to be 

learned, that Is, It assumes or suggests an active learner. In a sense, the 

learner has taken Che initiative necessary to put the material into long 

term store; through encoding the learner has linked the material to his 
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existing cognitive structure ... he has made it meaningful. Prior to the 

conduct of this experiment we assumed that, without special training, most 

students used notes for external storage. Since this assumption was made 

with some hesitation it appeared that, from the point of view of programmatic 

research on instructional strategy, the first investigations should be of 

the effects of taking notes in naturalistic settings on learning and 

retention. If, on the one hand, note-taking is found to interfere with 

recall then investigations must be conducted on how best to improve attention 

without notes, and how to develop learning setd related to efficient listening 

behavior. On the other hand, if note-taking dearly is found to enhance 

learning and retention, investigations must be conducted to examine the 

conditions under which it facilitates learning, that is, when and how notes 

are to be taken. 

The foregoing suggests the possibilities for research and application 

to instruction implied in a mini-theory of listening and note-taking. The 

objective in the present study was an initial step in what we hope will be a 

series of empirical investigations on study habits within the above framework. 

Specifically, the present study was conducted to determine the effect of 

note-taking, in conjunction with the opportunity to review the material 

learned, on later recall. In as much as prior research (Rothkopf & Bisbicos, 

1967) has suggested that test-like events following a conmunication can 

affect later recall of the message, the effects of testing, as another 

variable, were also examined. 

Method 

Design 

The subjects in this experiment listened to three five-minute passages. 

For each passage the overall procedure consisted of three segments: a 
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five-minute period Ip which the subjects listened to a recorded communication; 

a flve-mlnute interval; and a three-minute testing period. Note-rtaklng was 

manipulated in the listening segment. During this period half of the 

subjects were permitted to take notes while the message was being presented; 

the other half were not permitted to do so. Each of these two groups was 

further subdivided for the two treatments administered in the second 

Interval during which the subject was either alloyed to rehearse the 

communication (by using his notes, or by contemplating whatever he could 

remember of the message) or, the subject was prevented from rehearsing (by 

requiring him to work on a spatial relations test). The final subdivision 

of groups was made in the third segment of the procedure during which time 

half of the subjects within each of the groups mentioned above took a fill-in 

test on the material presented; the other half worked on a spatial relations 

test. This procedure was followed for each of three communications, only 

one of which was to be used for criterion purposes. At the conclusion of 

the experiment a free~recall and multiple-choice test were administered, in 

that order, on the contents of all passages. The results for each set of 

data on the criterion passages were analyzed via &2x2x2x3 factorial 

analysis of variance with two levels of note-taking (notes and no-notes), 

two levels of rehearsal (rehearsal and no-rehearsal), two levels of 

testing (test and no-test), and the position (first, second, or third) of 

the criterion passage in the sequence of three communications. 

Subjects 

One-hundred and twenty subjects were assigned randomly to one of the 

24 experimental conditions with the restriction than an equal number (n « 5) 

of subject« be run- In each condition. The subjects received credit toward 

their final grades in the course for their participation. No subject had 
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participated previously In an experiment where connected discourse had 

been used. 

Materials 

A set of three five-minute passages on different topics (hair seals, 

bow porcelain, and Xenograde systems) was taped for use as the communication 

materials. Each passage contained five hundred words. The information on 

hair seals and bow porcelain was taken from, the Encyclopedia Americana (1963). 

The passage oh Xenograde Systems was edited from the first chapter of material 

on An Imaginary Scientific System devised by Merrill (see for example, Merrill 

1965a and 1965b) for experimental purposes. All topics were sufficiently 

unique so as to be unknown to the subjects prior to the experiment. Since 

the beginning of each passage was marked on the recording tape, the order 

of presentation of the passages could be controlled by the experimenter. 

In those«treatments where interpolated material wati required, two spatial 

ability tests were administered to the subjects: Flags; A Test of Space 

Thinking (Thurstone & Jeffrey, 1966) and A Space Relations Test from the 

Differential Aptitude Test Battery (Bennett, Sea&hore, and Wesman, 1947). 

Only the results of the passage with a meaningful underlying theme 

(that is, the passage on the Xenograde System) were scored. The material 

on bow porcelain and hair seals was not analyzed because they were used 

primarily as a vehicle for manipulating position of the Xenograde passage 

within a set of passages. Furthermore, an attempt to score the content 

contained in the two passages immediately indicated that the number of 

specifics such as dates, proper names, and esoteric labels made a criterion 

list of ideas unwieldy and the scoring unreliable. 

A battery of five tests, each tapping a different personality variable, 

had been administered to all subjects in a testing session previous to and 
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Independent of this experiment.    Since these test scores were available they 

were used to Investigate possible relationships between individual differ- 

ences and performance on the tasks.    The five tests were:    the facilitating 

and debilitating anxiety subscales of the Achievement Anxiety Scale  (Alpert 

and Haber, 1960);  Intolerance of Ambiguity Scale  (Budner, 1962); Social 

Desirability Scale  (Crowne and Marlowe,  1964); The Dogmatism Scale  (Rokeach, 

1960); and The Internal-External Scale (locus of control)  (Rotter,  1966). 

Procedure 

At least two and never more than four subjects participated in the 

experiment at one time.    Each subject worked at an isolated station with 

barriers of masonlte particle board between stations to prevent sharing of 

Information.    The number of subjects run at any one time was variable because, 

on'occasion some subjects who were scheduled for a given period failed to 

appear for the experiment.    No two subjects were ever run in the same treat- 

ment condition at any one time.    All subjects were assigned to their 

respective treatments at random when they arrived at the laboratory. 

After the subjects were seated at their stations the experimenter 

Instructed them to read the Instructions silently.    Questions were quietly 

answered whenever assistance was required.    The Instructions stressed that 

each person would be doing something different during the experiment.    All 

persons were Informed that the experiment was designed to investigate how 

people learn new materials.    Furthermore, all subjects were told beforehand 

that the experiment would consist of three passages each with a sequence of 

three segments plus a final test on the three topics.    The subject was In 

the same experimental treatment for all passages. 

When the first flve-mlnute listening session was begun, the subjects 

In the note-taking treatment had been informed that they could take notes 
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on the passages being presented. The subjects In the llstenlng-only 

(no-notes) treatment had been told only to listen'to the passage. They were 

not permitted to take notes during that time. 

When the presentation of the communication was completed the sec.ord 

five-minute interval began. The subjects who were in the rehearsal condition 

were instructed that they were to use the five minutes to review what they 

heard. Thi.  subjects in the no-rehearsal condition were told that they 

would spend the five minutes working on some other material. During this 

time the latter groups worked on the spatial relations test. 

After the five-minute study period the final bhree-minute interval was 

begun. In the testing treatment the subjects were given the short fill-in 

test on the passage. The subjects in the no-testing treatment spent their 

time in this interval on the second spatial relations test. This procedure 

was repeated for each of the two remaining passages. 

At the conclusion of the presentation of all passages the subject was 

asked to write down everything that he could remember about each of the 

passages. When the subject was finished with this task the experimenter 

then administered three eight-Item multiple-choice tests, one for each of 

the passages. The entire experiment including the final examination required 

about one hour to administer. 

Results 

*  The free recall test was scored for number of words and number of ideas 

generated by each subject. The number of words generated was scored as 

sheer volume of recall. Words, Including articles, were counted for this 

score. The number of Ideas generated were judged by two raters against a 

master list o£ ideas in the original passage. Interscorer reliability for 

this measure, based on 20 scores, was .95 for the two scorers of the papers. 
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A third measure of the subject's performance was obtained from the number 

of correct items on the final eight question multiple-choice test. As 

noted in the procedure section, the first two measures were scored only for 

the passage on Xenpgrade Systems. Each set of data was analyzed via a 

2x2x2x3 factorial analysis of variance in which the factors were 

note-taking, rehearsal, test events, and position of the passage in the 

series. 

The analysis of number of words generated yielded F (1,96) - 3*77, 

£ - .06 for the main effect due to the rehearsal treatment. When a five- 

minute study period followed the listening period, a larger number of words 

(X "  108.7) was produced than when the study interval was filled by activities 

unrelated to rehearsal of the passage (X - 92.3). This result suggests one 

influence of rehearsal, as a mathemagenic activity intervening between the 

initial learning session and the recall task, on one measure of output. 

None of the other sources of variance (either main effects or Interactions) 

was significant in this analysis. 

By themselves, the results of the first analysis do not Indicate that 

achievement or retention is necessarily affected by mathemagenic behaviors. 

They Indicate only that rehearsal prompts the individual to write "more." 
« 

He may do so because the demand characteristics of the experiment have been 

made salient or because he has more knowledge about which he can write. 

With regard to this point, the number of ideas generated was possibly the 

most important measure employed in this experiment. It reflects both 

acquisition and retention of material from listening to the passage and is 

more exhaustive of the information acquired by the subject than are any. of 

the other measures. The data related to this measure are summarized for 

each experimental condition in Table 1. The analysis of variance of these 
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Table 1 

Mean Number of Ideas Recalled by Subjects 

In Each Experimental Treatment 

1 
i 

Position 

Rehearsal 
i 

No Rehearsal 

Related Unrelated Related i Unrelated 

Treatment li^ set Test Test   | 
i 

Test Test 
i 

Listening only 
(no notes) 

1 

2 

13.0 

14.2 

11.0 
I 

8.6   1 

8.6 

11.4 

8.6 

6.6 

3 12.4 13.2   i 12.2 7.2 

Overall X 13.2 10.9  j 10.7 7.5 

Overall SD 3.2 5.1   j 3.1 3.9 

Listening and 
Note-taking 

1 

2 

14.2 

14.0 

13.2 

12.8  , 

11.6 

14.4 

9.2 

10.0 

3 11.2 10.6 13.0 9.8 

Overall X 13.1 12.2 13.0 9.7 

Overall SD 3.3 4.4  ; 4.0 3.4 
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date yielded F (1,96) - 3.87, £ - .05 for the main effect due to note-taking; 

F (1,96) - 8.92, £ - .004 for the effect due to rehearsal; and F (1,96) - 

11.58, £ - .001 for the effect due to test-like events.    The effects of the 

position of the passage In the aeries and of the Interactions were not 

found to be significant (£ > .05).    These results Indicated that subjects 

who were permitted to take notes recalled significantly more Ideas (X - 12.0) 

than did those subjects who were permitted only to listen (X ■ 10.6).    The 

rehearsal period enhanced the ability of subjects to recall Ideas (X- 12.4) 

when compared with a period of similar length filled with unrelated activities 

(X - 10.2).    Finally, when the subjects had a test on the material immedi- 

ately following the listening period their performance (X - 12.5) excelled 

those subjects who worked on another test (X - 10.1).    These data Imply that 

mafihemagenlc behaviors have relatively direct effects on acquisition.    The 

lack of a significant effect due to position suggests that the experimental 

treatment failed to develop learning sets which we assumed would be acquired 

by our subjects over the three listening periods. 

The scores on the multiple-choice test, given at the end of the 

experimental session, were analyzed in a manner similar to that employed 

for the previously described dependent measures.    Only the F (1,96) - 8.99 

for the main effect due to note-taking was significant (£ - .003) in this 

analysis.    The subjects who were permitted to take notes earned higher scores 

(X ■ 6.2) on the multiple-choice test than did those subjects who merely 

listened  (X - 5.5).    While the effect of note-taking is a reliable one, other 

effects may not havf' been Isolated because the test was so short thereby 

decreasing Its reliability and affecting the representativeness of sampling 

the content of the passage. 
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Correlations between the five personality variables and the 

dependent measure of number of Ideas generated were calculated for all 

groups.    The results of this analysis are summarized In Table 2, where 

slgnlflcnat relationships are marked with asterisks.    Post hoc analyses 

of two of these scales,  Social Desirability and Dogmatism, were made to 

identify   possible Interactions with treatments.    Preliminary Inspection 

of the data In Table 2 Indicated that by collapsing across the test- 

events treatments for subjects who did not take notes, a differential 

relationship between social desirability scores and performance might 

be obtained for the two rehearsal treatments  (n ■ 30 in each group).    The 

pooled means and standard deviations for the social desirability scores of 

the two groups (rehearsal treatment X - 49.67, S. D. - 5.65; no-rehearsal 

treatment X ■ 49.83, S. D. ■ 4.25) were highly similar and not signifi- 

cantly different (JJ. >  .05).    However, social desirability was positively 

correlated (r - .50) with the performance of subjects In the rehearsal 

group and negatively correlated (r ■ -.14) with the performance of 

subjects In the no-rehearsal groups.    The two correlation coefficients 

are significantly different val Fisher's £ statistic for the difference 

between two correlations (z - 2.52, 2<  «Ol).    The pooled correlation 

coefficient representing the relationship between Dogmatism (n ■ 60) and ' 

subjects who had no test events was .19.    The difference between these two 

coefficients was not significant (2. <  .10). 
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Table 2 

Summary Table of Correlation Coefficients between Individual 

Difference Scores and Number of Ideas Generated for Each 

Treatment Group (n • 15} In the Experiment 

Listening Only Note- Taking 

Individual. 
Difference 
Variables 

Rehearsal No Rehearsal Rehearsal No Rehearsal 

Related Unrelated Related Unrelated Related Unrelated Related Unrelate 

Test Test Test Test Test Test Test Test 

Debilitating 
Anxiety 

.05 -.25 -.28 .39 .09 -.07 -.24 -.23 

Facilitating 
Anxiety 

.43 .29 -.07 
** 

-.47 .06 .29 -.38 .52* 

Tolerance of 
Ambiguity 

.51* .06 -.14 -.47** -.13 -.08 -.07 .54* 

Social 
Desirability 

.45** .55** -.04 -.42 -.18 .28 -.30 .14 

Dogmatism -.14 .30 -.23 .10 -.09 .10 -.09 .25 

Locus of 
Control 

-.16 -.23 -.18 .31 .06 .27 .00 .26 

** 
£ < .05 

£< .10 
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Discussion 

The results of the present study clearly demonstrate that student 

activities can be effectively manipulated through strategies that simulate 

instructor behaviors in naturalistic settings. Those strategies which 

emphasize note-taking, immediate opportunity for review, and test-events 

are efficient ones for the recall of main ideas acquired during listening 

to a presentation. Apparently these effects are not cumulative as implied 

by the absence of significant interactions. However, we strongly suspect 

that such interactions might be obtained if the length of the passages was 

to be Increased. 

The findings concerning test-events are supportive of those obtained 

by Rothkopf (1965; Rothkopf & Blsbicos, 1967} who also found questions after 

learning had a facilitating effect on retention of written material. The 

activities activated by test-events presumably Increase the salience of 

certain ideas within a passage. If this is a correct assumption, we must 

also assume that selection of ideas is made from material already stored in 

memory or that the experimental instructions created expectations which 

encouraged the subject to employ efficient study methods. Since there has 

ceen no feedback or correction on the t^st event it cannot be assumed that 

the test functions as another practice trial. Similar explanations were 

offered by Chapmar <1932) and Lawrence and Coles (1954) who noted that post- 

instructions influenced what is remembered in a perceptual task. 

It is possible that the instructions and test events in this study 

indicated what must be attended to in subsequent passages (that is, expecta- 

tions or orienting habits ware influenced by instructions and participation 

in the task). However, if this were so we would have found significant 

effects due to position of the passage. Another experiment is required which 
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is designed, specifically, to test the relative merits of the post-learning 

scanning hypothesis and the expectation hypothesis. 

Learning increases following a rehearsal period. In Itself, this Is 

not a surprising conclusion and supports results obtained In a number of 

other studies as veil  as comnonsense observation. The typical explanation 

is that repetition of material learned during listening Increases the habit' 

strength of ideas acquired, or some similar notion. However, we also 

suggest that such a period may provide an opportunity for consolidation. || 

Hebb (1966), for example, notes that the complete effect of whatever takes 

place during learning comes to fruition only after a period ox contemplation,      ! | 

that is, a period during which the learning can "set** or "gel." In this 

regard, the present authors know of no studies which have directly examined 

the effects of a consolidation period in learning from connected discourse.        | 
i 

With the exception of studies by Crawford (1925) the few early studies 

on note-taking provided no convincing evidence that this activity was either 

beneficial or detrimental to learning while listening. More recently 

Berliner (1970) found a significant effect of note-taking when measured by 

one form of a test but not with another. In the present experiment, taking       ', j 

notes clearly led to an increase in the number of Ideas recalled. Furthermore 

i i 
it was the only variable which elevated scores on the multiple-choice test.       ; ! 

Instead of interfering with learning, as originally hypothesized, note-taking 
i 

appears to sensitize the learner to certain aspects of the communication. 

The transformation is one of acting on the incoming Information, sifting out      | 

relevant material, and organizing Important content which is then recorded 

by the learner. The increased attention given to these concepts while taking 

notes Increases the probability that the concepts will be retrieved even 

though there is little chance to review the notes immediately after studying. 
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The significant difference in correlations between social desirability 

j 

and number of ideas generated under the two rehearsal treatments suggest 

some interesting possibilities for further studies. The rehearsal period 

was necessarily a mental rehearsal period (no notes were permitted these 

subjects) and the experimenter had no means of enforcing rehearsal. Thus, 

subjects with a greater desire to please and conform socially presumably 

engaged in rehearsal because it "was the thing to do" thereby resulting in 

better criterial performance. Subjects who had low social desirability 

scores were unaffected or less affected by this treatment. This opportunity 

was lacking in the no-rehearsal group thus resulting in a near zero relationship. 

Individual differences in dogmatism also suggested an Interaction with 

the testing treatments. When high dogmatic subjects experienced a related 

fill-in-the-blank test after listening to a passage, they performed more 

poorly on "the number of ideas" criterion than high dogmatic subjects who 

experienced only unrelated tests. High dogmatics who tend to rely on 

authority (ftokeach, I960), after having taken a structured and arbitrarily 

selective test, which implied an authority-standard, may have been left 

without direction by the completely unstructured, self-dependent free recall 

test where they were forced to set their own standards. However, in situa- 

tions where they experienced no previous questions from an authority about 

the material (i.e., unrelated test events) dependence on an authority's 

requirements was not made salient. 

In summary, we speculate that note-taking and rehearsal function as 

learning aids which facilitate encoding. Test events Increase the salience 

of certain ideas expressed in a communication and may clarify the instructor's 

expectations regarding the kind of transformations required. Review provides 

an opportunity fv r consolidating the information learned at a given level of 
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transformation. All strategies provide the student with standards by which 

he evaluates how his study plan, in the sense of "plan" an defined by 

Miller, Galanter, and Pribram (1960), is to be Implemented and his progress 

In Implementing the plan. 

The reflection of student activities as consequences of these instructional 

strategies are assumed to take the form of such observable outcomes as 

approach or avoidance of situations, time spent at a task, or, as in the 

present study, number of words generated. These are general outcomes of 

activities which mediate other outcomes typically classified as performance 

changes, and should not be confused with the kind of outcomes typically 

associated with course objectives. It appears Important that the distinctions 

between outcomes which reflect the attributes of mediating behaviors and 

outcomes which are the consequences of these behaviors should be maintained 

In further experimentation if activities, instrumental in learning, are to be 

understood. That the student does something (such as note-taking, test- 

taking, and so on) as e  consequence of the instructional strategy is clear. 

Similarly, it is clear that these strategies affect achievement outcomes. 

The ways in which the student activities actually mediate outcomes is less 

clear. What needs to be identified are the kinds of activities which affect 

what have been described elsewhere (Di Vesta, 1970) as Type I (associative), 

Type II (conceptual), and Type III (inferential) transformations. The 

identification of activities that make certain stimuli more effective than 

others seem reasonable objectives for further investigations of listening 

behavior. Especially important are studies to determine the kinds of 

activities which produce different goal expectations. Above all the relation- 

ships between these and specific instructional objectives need still to be 

determined. 
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Summary 

1 
The Effects of Search Strategies on the Learning of Concept-Attitudes 

G. Susan Gray and Francis J. Dl Vesta 

Technical Problem 

This study investigated the effects of different organizations of 

instructional materials on the learning of attitudes. It was assumed that 

search-instructions would determine the affective direction or polarity of 

the concept-attitude that was formed; organization by concept-name or by 

adjectives related to the concept-name would differentially affect the 

strength of the attitude; and the degree of search required would affect 

the extent of incidental learning. 

General Methodology 

An experiment was conducted In which these variables were manipulated 

with the use of connected-discourse. Instructional material was organized 

by concept-name and by concept-attributes (adjectives) for two conditions. 

Each of these conditions was further subdivided into three different focus 

conditions: that is, to search for a concept represented by adjectives 

which were positive, neutral, or negative in their connotatlve meanings. 

Finally, half of the subjects were to search for concepts for which the 

specific attributes were provided; the other half searched for concepts in 

This is a revision based on a further analysis of data reported for this 
study in the Semi-Annual Report, January 1970. 
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which only conceptually related attributes were provided, thereby requiring 

added search-effort. 

Technical Results 

The attitude developed toward the focal concept was clearly related 

to the criterion provided the subject. Organization of material and 

degree of search required influenced which attitudes were formed and the 

intensity of the attitudes. Material organized by name resulted in more 

polarized ratings of the focal tribe than did material organized by 

attributes. The number of adjectives elicited in each polarization category 

(positive, neutral, or negative) was directly related to the polarization 

of the focal tribe. More names were recalled when material was organized 

by attributes than when organized by names. Less time was spent for 

identifying the evaluatively positive concepts than for identifying the 

neutral or negative concepts. In general, more was recalled with positive 

focus than with neutral or negative focus Instructions. 

Educational Implications 

These results imply that, whether or not he intends to do so, the 

instructor influences the affective connotations of the concepts he 

teaches by the adjectives associated with it. We might assume that such 

influence is more critical when dealing with material from the social 

sciences than when dealing with material from the physical sciences. 

Furthermore, these results suggest that material with positive-affective 

bias Is acquired more readily than that with negative-affective bias. 

When attitudes are to be changed intentionally, it would appear that the 

material ought to be organized by attributes rather than by names. 
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Implications for Further Research 

The results are sufficiently promising that further extended investigations 

appear warranted. Of particular importance is the possibility of an inter- 

action with personality variables, especially those which can be hypothesized 

to increase the sensitivity of the subject to given connotations of words. 
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The Effects of Search Strategies on the Learning of Concept-Attitudes 

G. Susan Gray and Francis J. Di Vesta 

The Pennsylvania State University 

The efficiency of learning strategies for processing new information 

is dependent, in part, on characteristics of the situational events. 

Instructions, as one kind of input event, for example, provides directive 

cues for the learner which help him to determine the stimuli relevant to the 

achievement of certain goals as opposed to other goals. Thus, instructions 

which define goal-related criterial elements also implicitly Inform the 

learner that he must search the textual material for information which 

satisfies these criteria. 

The organization of the textual material Itself may also influence the 

selection of search-strategies and as a conaequence, will indirectly influence 

both incidental and intentional learning. On some occasions the criteria 

established by the instructions are highly specific (that is, directly 

related in linear or straightforward associational fashion) and may be 

matched exactly by words in the text. In such circumstances, the search 

sequence appears to consist of three phases: discrimination of potential 

criterial stimuli from the text; comparison of the newly discriminated 

stimuli with the established criterial elements; and decision to determin" 

whether the goal has been achieved. Such search-behavior appears to be 

highly selective since the learner tends to disregard those stimuli which are 

unrelated to the goal. Under these conditions there is high sensitivity to 

the precise goal-requirements and search takes on direct linear or 

associational matching, laus, it is more efficient (as measured by amount 
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of time spent In search) compared to a searching process which necessitates 

higher level transformational processes, such as conceptualizing or drawing 

Inferences from textual materials or to one which must satisfy less 

specific Instructional criteria. However, though the search for specific 

information consumes less time. Its apparent efficiency comes at the cost of 

less Incidental learning. In other words, the learner retains the crlterlal 

Information and little else. As Frase (1969a) has shown, little learning 

Incidental to crlterlal requirements occurs when the criteria are highly 

specific. 

When Instructions provide less specific criteria, such as those which 

are only conceptually related to the text or those criteria which require 

Inferential activity, the learner's task becomes a more difficult one. 

Stimuli cannot be eliminated on the basis of straightforward linear perceptual 

dissimilarity. Another process, that of translation, must Intervene 

between the discrimination of potential stimuli and the matching of these 

stimuli to the goal criteria. Since the learner's task has become more 

complex, his search activities should Increase, resulting In Increased 

dontact with more of the material, thereby Increasing the opportunity for 

Incidental learning. Frase and Sllberger (1968), for example, found a .63 

correlation between time spent In search and recognition scores. In another 

report, Frase (1969b) has shown that when more complex Inferences are 

required, the learner retains more information than when the task demands 

are simpler. 

The present study was conducted to extend the above ratioAalts to 

investigations of the effects of instructions and organization of textual 

materials on the formation of concept-attitudes (see, for example, Rhine, 

Cole, and Ogllvie, 1968). It extends the Frase study, in which the learner 
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was instructed to find specific bits of information, by examining the effects 

of similar instructions on the acquisition of attitudes towara potential 

attitude-objects provided in the text. A basic assumption was that 

instructions to search for concepts characterized by negative or positive 

traits would determine the polarity of the dominant coucept-attltude. 

Instructions to identify a name (concept) described by traits only conceptually 

related to the crlterlal set of traits, as opposed to traits identical to the 

crlterlal set, were expected to result in Increased Incidental learning. 

Since the former situation requires transformation (encoding and decoding) 

processes, vigilance or attention would be Increased with a consequent 

increase In Incidental learning. Instructions to search for a concept that 

was normatively evaluated as positive (or negative) In nature, were expected 

to Influence the recall of congruent information, even though incidental 

to learning the criterion information, and less Information representing the 

opposite attitude. This assumption is based on the reasoning that oearchlng 

for one kind of Information will lead to greater attention to similar kinds 

of Information if discriminations are to be made while the readily apparent 

characteristics of opposite stimuli will lead to their Immediate rejection. 

The organization of textual material was a second variable considered 

as a source of Influence In learning a concept-attitude. Frase (1969a) 

found that the way In which the text material was organized determined the 

specific Information that was remembered. When the material consisted of 

verbal concepts (names) and their attributes, more attributes than names 

were remembered when the material was organized by names. However, more names 

than attributes were remembered when the material was organized by attributes. 

It was hypothesized that the same effects of organization would be obtained 

In the present experiment. 
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Methods 

Subjects 

The subjects were 30 undergraduate students (13 males and 17 females) 

enrolled In an Introductory educational psychology course.  They were 

randomly assigned Co the six treatments of the experiment with the restric- 

tion that an equal number of subjects wa? assigned to each condition. The 

subjects received course credit for participating in the experiment. The 

numbers of subjects employed in this experiment correspond to those used in 

earlier experiments (see, for example, Frase, 1969). 

Materials 

The textual material consisted of short passages in which 12 fictitious 

tribes of people were described. They were labeled by 12 "nonsense" words 

of five letters in each name, and were described by a total of 9 adjectives 

from each of the three semantic dimensions of Evaluation, Activity, and 

Potency (27 adjectives in all) based on ratings summarized in the Atlas of 

Semantic Profiles for 360 Words (Jenkins, Russell, and Suci, 1958). Each 

set of 9 adjectives was comprised of three with positive polarity (below 

3.0 on a seven-point scale), three with neutral polarity (between 3.5 and A.5 

on a seven-point scale), and three with negative polarity (above 5.0 on a 

seven-point scale) on its respective dimension of the semantic differential 

scale. 

Each tribe was described by three adjectives, one adjective from each 

of f>e three dimensions. Only one of the 12 tribes was described with 3 

positively rated adjectives (i.e., beautiful, swift, and rugged), only one 

with 3 neutrally rated adjectives and only one with 3 negatively rated 

adjectives (I.e., ugly» weak, and slow). All other tribes were described 

by varying combinations of positive, neviral, and negative adjectives. 
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Experimental Treatments 

The material was organized either by the names of the tribe or by the 

adjective dimension.    In the name-organized condition, the name of each 

tribe was presented with Its three descriptive adjectives as shown In the 

following example: 

The people of the Carom tribe are plain. 

The Caroms are a swift tribe. 

The Carom people are rugged. 

In the adjective-organized condition, all adjectives from one dimension 

were presented together with their associated tribes as follows: 

The people of the Balap tribe are beautiful. 

The people of the Carom tribe are plain. 

The people of the Zumap tribe are ugly. 

Each of the name- and adjective-organized presentations was orthogonally 

crossed with three different focus conditions; that is, the subject was 

instructed to find a tribe described by adjectives which were all positive, 

all neutral, or all negative.    The overall design implied a 2 x 3 factorial 

analysis of variance for analyzing the data. 

Procedure 

The material for each of the six conditions was presented in booklet 

form.    The first page contained the instructions, the next three pages the 

material to be learned.    The instructions were the same for all six conditions 

with only the name of the focus tribe and type of focus (positive, neutral, 

or negative) changing for the 3 different focus conditions. 

The task was administered in an individual testing session in which the 

subject was Instructed that he was to participate in a verbal learning 

experiment designed to investigate the different ways people go about learning 
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Methods 

Subjects 

The subjects were 30 undergraduate students (13 males and 17 females) 

enrolled In an introductory educational psychology course# They were 

randomly assigned to the six treatments of the experiment with the restric- 

tion that an equal number of subjects was assigned to each condition. The 

subjects received course credit for participating in the experiment. The 

numbers of subjects employed in this experiment correspond to those used in 

earlier experiments (see, for example, Frase, 1969). 

Materials 

The textual material consisted of short passages in which 12 fictitious 

tribes of people were described. They were labeled by 12 "nonsense" words 

of five letters in each name, and were described by a total of 9 adjectives 

from each of the three semantic dimensions of Evaluation« Activity, and 

Potency (27 adjectives in all) based on ratings summarized in the Atlas of 

Semantic Profiles for 360 Words (Jenkins, Hussell, and Suci, 1958). Each 

set of 9 adjectives was comprised of three with positive polarity (below 

3.0 on a seven-point scale), three with neutral polarity (between 3.5 and A.5 

on a seven-point scale), and three with negative polarity (above 5.0 on a 

seven-point scale) on its respective dimension of the semantic differential 

scale. 

Each tribe was described by three adjectives, one adjective from each 

of the three dimensions. Only one of the 12 tribes was described with 3 

positively rated adjectives (i.e., beautiful, swift, and rugged), only one 

with 3 neutrally rated adjectives and only one with 3 nega'ively rated 

adjectives (i.e., ugly, weak, and slow). All other tribes were described 

by varying combinations of positive, neutral, and negative adjectives. 
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Experimental Trgatmantg 

The material was organized either by the names of the tribe or by the 

adjective dimension. In the name-organized condition, the name of each 

tribe was presented with its three descriptive adjectives as shown in the 

following example: 

The people of the Carom tribe are plain. 

The Caroms are a swift tribe. 

The Carom people are rugged. 

In the adjective-organized condition, all adjectives from one dimension 

were presented together with their associated tribes as follows: 

The people of the Balap tribe are beautll'ul. 

The people of the Carom tribe are plain. 

The people of the Zumap tribe are ugly. 

Each of the name- and adjective-organized presentations was orthogonally 

crossed with three different focus conditions; that is, the subject was 

Instructed to find a tribe described by adjectives which were all positive, 

all neutral, or all negative. The overall design implied a 2 x 3 factorial 

analysis of variance for analyzing the data. 

Procedure 

The material for each of the six conditions was presented in booklet 

form. The first page contained the instructions, the next three pages the 

material to be learned. The instructions were the same for all six conditions 

with only the name of the focus tribe and type of focus (positive, neutral, 

or negative) changing for the 3 different focus conditions. 

The task was administered in an individual testing session in which the 

subject was instructed that he was to participate in a verbal learning 

experiment designed to investigate the different ways people go about learning 
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new materials and that the booklet was a report on 12 newly discovered 

peoples. In the positive focus condition, the subject was instructed to 

find the most attractive, most active, and the most powerful tribe as fast 

and as accurately as possible. In the neutral focus condition, the subject 

was to look for the tribe which was the most neutral in attractiveness, 

activity and power. In the negative focus condition, the subject was to 

identify the name of the tribe that was least attractice, least active and 

least powerful. The experimenter stressed that only one of the tribes met 

the three qualifications. 

After initiating his study, the total search time taken by the subject 

was measured up to the point when the booklet was turned face down, at 

which time the subject gave the name of the tribe he believed fulfilled the 

criterial qualifications. If the answer was correct, the experimenter then 

obtained a rating of how certain the subject was that he was correct. If 

the subject was incorrect, he was instructed to reexamine the materials 

until he found the correct tribe. The time required was added to his initial 

search period. 

In the second phase of the experiment, the subject was examined on the 

material. The test consisted of a recognition task in which the subject 

circled, from a list of names, the names of the tribes that were mentioned 

in the article. Then he was asked to recall on paper the three adjectives 

associated with each of the twelve tribes. Finally, the subject rated each 

of the twelve tribes on eight scales (likeable-unllkeable, active-passive, 

attractive-unattractive, friendly-unfriendly, dynamic-static, excitable-calm, 

important-unimportant, and successful-unsuccessful). Each scale was divided 

into seven equal parts and bounded by the two polar adjectives of a dimension. 

The subject, was told to place on the line representing each scale, a check 
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mark which reflected his opinion of the tribe In question.   'For purposes of 

scoring the left-hand members of the adjective pairs presented above were 

assigned a value of 7 and the right-hand member a value of 1, with values 

of 6-2 assigned to the divisions of the scale in between the poles.    Total 

score ratings for each tribe were obtained by adding the scores of the 

eight scales together.    Consequently, a score of 32 would reflect a neutral 

rating, a score of 8 the most negative rating possible, and, finally, a 

score of 96 would be the highest possible positive rating.    The three parts 

of the test were administered separately.    Once the subject had completed 

one part he was not permitted to return to it. 

Results 

The ratings of the focus tribes by subjects In all conditions were 

analyzed via a 2 x 3 factorial analysis of variance with 3 repeated measures. 

There were two kinds of organization (adjective vs. tribe), three levels of 

focal instructions (positive, neutral or negative). This analysis yielded 

F (2,24) - 11.34, £ < .01 for the effect due to focus instructions; 

F (4,48) - 5.63, £ < .01 for the effect due to the interaction between the 

focus tribe and rating of the focus tribe. None of the other main effects 

or interactions were significant (£ > .05). 

The mean ratings are presented in Table 1. There it may be seen that 

the subjects in the positive focus conditions rated the focal tribe much 

higher than did ehe subjects who rated the same tribe in either the neutral 

or negative conditions. Similarly, the subjects in the negative condition, 

rated the negative tribe much lower than did subjects in either of the 

other two conditions. It should also be noted that when the material was 

organized by adjectives there was a tendency for the focal tribe of the 
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Table 1 

Mean Ratings of Focus Tribes, Response Latencies and Certainty Ratings 

For all Experimental Conditions 

Polarity and Treatment Response  Certainty 

Kind of Organization  Positive  Neutral  Negative  Latency   Ratings 

Focus    Focus    Focus 

Positive 

Adjective 52.0 26.0 35.4 113.2 9.0 

Name 47.7 34.4 27.2 97.2 8.4 

Total 49. (i 30.2 31.3 105.2 

Neutral 

Adjective 37.0 32.6 30.8 166.2 7.0 

Name 31.8 31.4 31.2 103.6 9.0 

Total 34.4 32.0 31.0 134.9 

Negative 

Adjective 36.6 30.4 15.6 170.6 9.6 

Name 36.0 31.6 22.4 159.8 8.2 

Total 36.3 31.0 19.0 165.2 

Note.—-Response latencies are in seconds. 
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corresponding focus condition to be given a ruove  polarized rating. In the 

positive focus condition, the positive focal tribe was rated as more 

positive (X ■ 52.0) in the treatment where materials wars organized by 

adjectives than in the treatment where materials were organized, by names 

(X ■ 47.2). While the difference in mean ratings of the neutral tribe in 

the neutral focus condition was not significant (adjective-organization, 

X ■ 32.6; name-organization, X - 31.4), there was a discrepancy in the 

negative focus treatment in mean ratings of the negative focal tribe. In 

this treatment, where the material was organized by adjectives, the mean ra 

rating was more polarized in the negative direction (X ■ 15.6) than was the 

mean rating of the negative tribe when the material was organized by name 

(X - 22.4). 

The direction of focus influenced the polarity of adjectives (positive, 

neutral, or negative) elicited in the free recall task. An analysis of 

these data, yielded F (2,48) - 4.71, £< .05 for the effect due to kind of 

adjectives elicited; F (2,48) - 4.90, £< .05 for the effect due to the 

interaction between the way the material was organized and the kind of 

adjective elicited; and F (4,48) - 7.74, £< .01 for the effect due to the 

Interaction between the focus tribe and the kind (polarity) of adjective 

elicited. None of the other main effects or interactions were significant. 

Nor were there significant differences in the number of adjectives elicited 

ii the three, semantic dimensions of evaluation, potency, and activity. 

The means for the kinds of adjectives elicited are summarized in Table 2. 

Again it can be seen that the number of adjectives elicited in any one 

treatment was greatest for the polarity that corresponded to the polarity 
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Table 2 

Mean Number of Adjectives and Names Elicited in all Treatments 

Polarity and Treatment Total Number of 

Kind of Organization Positive Neutral Negative Names Given 

• Focus Focus Focus 

Positive 

Adjective 44.0 9.0 27.0 80.0 8.6 

Name 31.0 11.0 10.0 52.0 6.8 

Total 75.0 20.0 37.0 132.0 7.7 

Neutral 

Adjective 31.0 20.0 15.0 66.0 8.4 

Name 11.0 23.0 12.0 46.0 5.2 

Total 42.0 43.0 27.0 112.0 6.8 

Negative 

Adjective 9.0 1.0 32.0 42.0 8.2 

Name 28.0 32.0 35.0 95.0 5.4 

Total 37.0 '33.0 67.0 137.0 6.8 
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represented In the focal tribe. Thus, the subjects in the positive condition 

elicited more positive adjectives, that is evaluated the tribe more favorably, 

than did subjects rating the same tribe in either the neutral or negative 

conditions. Similarly, the subjects in the neutral condition elicited more 

neutral adjectives than did those subjects in either the positive or negative 

condition; while the subjects in the neutral condition elicited more negative 

adjectives than did those in either of the other two other conditions. 

Tne analysis of number of names elicited yielded only one.significant 

effect. The F (1,24) - 10.A9, £< .01, obtained for the effect due to the 

way the material was organized, indicates that when the material wes 

organized by attributes more names were recalled than when the material was 

organized by names. This effect was a replication of one ohcalned by 

Frase (1969a}. However, the opposite effect obtained by him, namely that 

the condition in which the material was organized by attributes would lead 

to the ellcltation of fewer adjectives, was not supported In the present 

study. 

The analysis of the certainty ratings yielded an F (2,24) ■ 3.44, 

£ < .05 for the effect due to the Interaction between organization of material 

and focus conditions. The main effects due to either of these variables, 

were not significant, however. The mean certainty ratings are summarized In 

Table 2. In the positive and negative focus conditions, subjects rated 

themselves as being more certain they had found the correct tribe when the 

material was organized by.adjectives. However, the subjects in the neutral- 

focus condition indicated greater certainty when the material was organized 

by name. 

Although there was a tendency for latency to Increase from the positive 

to negative condition, these differences were not statistically significant. 
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Discussion 

The results clearly Indicate that organization of textual material and 

search-requirements Influence the formation of concept-attitudes. The focal 

tribe of each condition was clearly rated In the direction Implied by the 

Instructions. However, ratings of the other tribes In the passage did not 

seem to be affected by the direction of search associated with the focal 

tribe, thereby Implying that little incidental learning took place. 

Accordingly, subjects appeared to have rated all tribes -that could not be 

recalled in a neutral manner. In fact, some subjects indicated in a post- 

experimental interview, that they marked the middle of each adjective scale 

for all tribes about which they could remember nothing. 

Perhaps one of the more interesting findings of this study was the 

influence of the way the material was organized on the polarization of the 

rating. When the material was organized by adjectives, subjects rated the 

positive focus tribe as more positive in the positive focus condition than ■ 

did subjects searching through material organized by name. The same was 

true in the negative focus condition where the focus tribe was rated more 

negatively by subjects in the adjective-organized condition than did their 

counterparts in the name-organized condition. An explanation tendered for 

this Increased polarization of ratings in the adjective-organized condition 

is the consequence of a longer time spent in comparing tribes with attributes 

corresponding to the polarity of the focus criterion. Thus, frequency 

(i.e., exposure) was increased with a corresponding Increase in the evaluative 

polarity in the rating of the attitude-object (see Zajonc, 1968). When 

the material was organized by name, any tribe characterized by an adjective 

which did not meet the criterion could be immediately eliminated without 

bothering to look at all of its characteristics. 
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The effects of focus and organization of material on amount of 

material remembered provided uome support for the remaining hypotheses of 

this experiment.    Subjects who read adjective-organized material recalled 

more names of tribes.    This result confirms Prase's (1969a) conclusion 

that material organized by adjectives facilitates the learning of names. 

However,  the inverse relationship,  that more adjectives would be remembered 

when the material was organized by names was only partially supported since 

It was true only for the negative focus condition.    The failure to find more 

adjectives remembered when material was organized by name is explained by 

the search processes necessitated by the instructional criteria.    Before 

any subject could identify the concept-name characterized by the criterial 

requirements he had to review all nine possible attributes to decide which 

of these satisfied the instructional focus polarity.    Having found the 

correct three attributes, only then could he search for the name associated 

with all three.    Hence, all subjects,  regardless of textual organization 

condition, necessarily had to encode all adjectives and locate them in 

semantic space on the dimensions of attractiveness, activity and power. 

We reasoned that these transformational processes would eliminate the 

superiority of the name-organized condition in recalling adjectives as 

reported by Frase (1969a). 

The totals of types of adjectives generated (Table 2)  for all three 

conditions implies that polarity of concept-attitude (positive, neutral or 

negative) of the focus instructions affects the kind of adjectives recalled. 

Thus, when subjects focussed on positive attributes they elicited more 

positive traits than any of the others; when they focussed on negative 

attributes they elicited more negative attributes than either neutral or 

positive.    Again, this result appears to be a matter of the orienting 
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Influence of the focal items.    Once the general characteristics of the 

attributes have been identified, precise discrimination requires the subject 

to attend more to the items which are similarly polarized;  those with 

opposite values can be readily eliminated as Incorrect. 
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Suimnary 

The Effects of Passage Organization and Note-taking on"the Selection 

of Clustering Strategies and on Recall of Textual Materials 

Charles B. Schultz and Francis J. Dl Vesta 

Technical Problem 

Written materials can be organized Into paragraphs In which the 

common element Is a concept name (e.g., the name of a nation), a concept 

attribute (e.g., the geographic features of several nations), or In 

which the paragraphs have little or no common elements. The purpose of 

the present experiment was to examine the effect of each type of passage 

organization on recall and on the subject's selection of a clustering 

strategy (I.e., the selection of a concept name or concept attribute 

clustering strategy).  it was expected that the more organized passages 

would produce greater recall and that the subject's selection of clustering 

strategies would reflect the organizational pattern of the passage.  By 

making subjects more dependent upon the passage organization (I.e., by 

prohibiting note-taking during the study period), a less preferred 

clustering strategy was expected to be gradually adopted when It was 

compatible with the passage organization. 

General Methodology 

In a laboratory experiment, subjects were provided three opportunities 

to study a passage comprised of six paragraphs which described Imaginary 

nations.  In one condition each paragraph described different character- 

istics of the same nation.  In another condition, each paragraph described 
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the same type of characteristic for all of the nations. The sentences 

In a third passage were randomly ordered. Each subject was given one 

type of passage to study. Half of the subjects In the three passage 

organization groups were permitted to take notes while the remainder 

were instructed to study by reading the passage. After each study period 

the subjects wrote down the statements they could remember. This pro- 

cedure resulted In three trials on which measures of recall and clustering 

were obtained. 

Technical Results 

Passages organized by concept name or by concept attribute produced 

more recall than the randomly ordered passage. Passage organization 

also influenced the selection of clustering strategies, particularly 

when note-taking was not permitted. Concept name was the dominant 

clustering strategy. It was immediately adopted by subjects studying 

the concept name passage. In contrast, the concept attribute sttategy 

was adopted only after several experiences with the concept attribute 

passage. There was a tendency for the concept attribute group who took 

no notes to recall less and to commit more errors than the concept name 

group during the early learning trials. A moderate but reliable corre- 

lation was obtained between clustering and recall. 

Educational Implications 

Although a large proportion of the learner's efforts are devoted to 

the study of written materials, there has been little systematic investi- 

gation of the effect of the organization of written materials on learning 

and retention. The results of the present study suggest that organization 

is an important variable influencing the recall of written material and 
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that the organizational pattern of Instructional materials should be 

made salient to the learner.  Instructional topics which vary greatly 

or "wander" can be expected to be poorly learned.  In addition, whan the 

organization of written materials differs from the organizational pattern 

to which the learner Is accustomed, learning and recall will be facili- 

tated If the Instructor helps the learner adjust to the new pattern. 

This may be accomplished by providing several exposures to the new 

pattern before the Instructional topic Is presented, by providing the 

learner with an outline of the different organization, or by encouraging 

him to take notes. 

Implications for Further Research 

In the present experiment, when subjects studied passages whose 

organization differed from their dominant or preferred clustering 

strategy, early efforts to recall the passage were not as affective as 

when the passage organization was consistent with their preferred 

strategy. This "interference" effect suggests direct manipulation of 

the congruence between the clustering strategies the subject uses and 

the organizational pattern of the passage he studies. 

Although a reliable correlation was obtained between clustering and 

recall, the substantial relationship one might expect from free recall 

studies using word lists did not occur. The identification of the 

conditions under which a stronger correlation between clustering and 

recall can be obtained or the identification of other factors which are 

related and contribute to recall are Important research topics which 

merit investigation. 
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The Effects of Passage Organization and Note-taking on the Selection of 

Clustering Strategies and on Recall of Textual Materials 

Charles B. Schultz and Francis J. Di Vesta 

When given the task of learning randomly ordered lists of words, Ss 

tend to adopt a clustering strategy curing learning and recall in which the 

words are subjectively organized into experimentally defined categories 

(Bousfield, 1953) if they are highly dominant or idiosyncratic categories 

(Seibel, 1964) if they are not. The importance of this finding is that 

subjective organization facilitates memory of learned materials. 

Frase (1969) extended the investigation of organizational strategies 

in free recall to passages comprised of simple sentences. Each sentence 

in the passage expressed an association between a concept name (CN) and 

a value of the concept attribute (CA). The following sentence is an illus- 

tration drawn from one of Frase's experimental passages in playing chess: 

"The pawn (CN) moves in a forward direction (CA)." Ar in the subjective 

organization of a single list of words, typically used in the free recall 

paradigm, the learner of connected discourse has the option of using 

different clustering strategies. Accordingly, he can group by name, i.e., 

he can group statements about all the attributes of the same concept 

together or, he can group by attribute, i.e., he can group all statements 

about the same attribute for each of the concept names. Moreover, a given 

passage can be experimentally arranged in at least three ways: sentences 

can be grouped by name (CN), sentences can be grouped by attribute (CA), or 

they can be sequenced In a random order (R). 

The authors acknowledge the cooperation extended by the students and staff 
of the Lawistown-Granville Campus of the Penn Highlands High School, Pennsylvania. 
In particular, the assistance of Kenneth H. Hidlay, Principal, and of Henrietta 
Heuser and Althadell C. Riden, Guidance Counselors, was gratefully appreciated. 
We also acknowledge the efforts of Timothy Dangel, of The Pennsylvania State 

Uniyersity, who assisted in the collection of the data. 
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«luring the early stages of learning a passage organized by attribute is 

impaired relative to acquisition during the early stages of learning a 

passage organized by name. 

Method 

Design , 

High school juniors and seniors were given three brief study periods 

to learn a passage which described six imaginary nations. The study periods 

were each followed by a.writing period during which a free recall test was 

administered. Measures of both recall and clustering of responses were' 

obtained from the free recall test. Three levels of passage organization 

(concept name, concept attribute, and random sentence sequence) were 

orthogonally crossed with two note-taking conditions (Note-taking and 

Reading-only). These manipulations imply a 2 x 3 x 3 factorial analysis 

of variance with repeated measures (trials) on the last factor. 

Sub1ects 

The Ss were eleventh and' twelfth grade students from a local high 

school, who were in the upper 20% of their class in academic rank. They 

were randomly assigned to six experimental conditions. None had participated 

previously in any experiment. 

Stimulus Materials 

The basic experimental passage was constructed according to procedures 

described by Frase (1969). The passage consisted of statements about six 

imaginary nations such as Brontus, Bismania, and Nurovia. Six characteris- 

tics were described for each nation (e.g., its geographic features, socio- 

economic stage of development, and type of government) resulting in a 

matrix of six nations (concept names) by six characteristics (concept 
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attributes) as summarized in Table 1. Statements were constructed for each 

cell in the 6x6 ma'crlx. For example, the following sentences were based 

on the row of attributes describing geographic features: 

Bismania is marked by an extensive system of lakes. 

Most of Brontus is plain, level land. 

Much of the southern part of Nurovia is desert land. 

Atweena is an island nation. 

Galbion is a land-locked nation. 

A mountainous terrain characterizes much of Egrama. 

Three different sets of materials were developed: One was based on 

the organization of statements according to concept name, i.e., the state- 

ments were derived from the contents of the columns of the matrix (CN). 

A second was organized by concept attribute, i.e., the statements ware 

derived from the contents of the rows of the matrix (CA). A third consisted 

of arranging the sentences in a random order (R). The amount of CN and CA 

clustering built into the three experimental passages was determined ^y 

the same procedure used to compute clustering ratios.  (See the section on 

Scoring below.) The percentage of organization by name for Passage CN ■ 

100%, for Passage CA - 0%, and for Passage R - 7%. The percentage of 

organization by attribute for Passage CN - 0%, for Passage CA - 100%, and 

for Passage R - 17%. 

Procedure 

Upon entering the experimental room, two Ss were seated at separate 

desks. The Ss were told that they were about to participate in a learning 

experiment in which they were to study a passage containing descriptions 
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of ä.number of imaginary nations. Their task was to remember as many of 

the statements from the passage as possible. They were further told that 

they would be given three five-minute study periods each of which would' 

be followed by a six-minute writing period. 

Organization treatments. One experimental dimension consisted of 

/ ■       ■ 

three levels of passage organization as described under Materials. Any 

one S^was administered only one passage, either CN, CA, or R. 

Note-taking treatments.  The passage organization conditions were 

orthogonally crossed with two note-taking treatments. Half of the Ss 

assigned to study each of the passages in the three organizational treatments 

were given instructions to the effect that: they could take notes (i.e., the 

Note-taking treatment) to help them remember the passage during the study 

period. They were told the notes would not be available to them during the 

writing period. The remaining Ss (i.e., those in the Reading-only treatment) 

were not offered an opportunity to take notes. No mention of notes was 

made in the instructions to these; groups, nor were they provided with 

paper on which notes might have been recorded. 

Scoring. The free recall protocols were scored for the number of 

statements correctly recalled, the number of errors, and clustering ratios 

for both CN and CA.  In order to be counted as a correct statement, the 

CN (cr an approximation of the correct name) must have been associated 

with the correct value of a CA. A further constraint In procedure applied 

to the scoring of compound attribute statements such as, "Blsmania enjoys 

peace and prosperity." In this case, either peace or prosperity was required 

if the statement was to be scored as correct.  In the case of a single 

attribute statement such as, "Brontus is an urban society," the answer may 

have included an Incorrect attribute value as long as the correct attribute 
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yalue was also Included. Thus, the answer, "Brontus Is an Industrial and 

urban society," «as scored as correct. Clustering ratios were computed 

according to the formula employed by Frase (1969): 

 Number of Repetitions i 

(Total Number of Sentences Recalled)-(Number of Categories Recalled) 

Both correct, incorrect, and incomplete responses were included in the 

clustering ratios; 

Results 

Measures of clustering, statements correctly recalled, and errors 

were obtained for each of the three free recall trials. Scores obtained from 

these measures were analyzed via a 2 x 2 x 3 analysis of variance with 

repeated measures (trials) on the last factor. The results of these 

analyses are presented separately below. 

Clustering 

Separate analyses of variance were made of the amount of clustering 

during recall based on names and on attributes. The analyses based on the 

CN ratio yielded F (2,42) - 3.59, £< .05 for the effect due to passage 

organization. Mean clustering scores for Groups CN, CA, and R were 

X - 71.44, X - 42.71, and X - 53.27 respectively. Newman-Keuls multiple 

comparison procedures were used to test differences airing the means obtained 

from this analysis as well as from others to be described below. According 

to this test, the CN clustering ratio for Group CN was greater than that 

for Group CA (£ < .05). A similar analysis of variance of the CA clustering 

ratio yielded j? (2,42) ■ 5.54, £ < .01 for the effect due to passage organi- 

zation. The mean CA scores for the three passage organizations were X - 20.00 

for Group CN, X - 53.31 for Group CA, and X - 29.62 for Group R. CA clustering 

by Group CA was greater than that of both Groups CN '£ <'.01) and R (ja < .05). 
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The direction of the means in both analyses implied a negative 

relationship between CA and CN clustering.    When an individual' adopts 

and uses one strategy, his clustering ratio on the other strategy is 
] 

minimal.  The overall correlation between the use- of CN and CR strategies • 

was £ (47) - -.84, £< .01. Correlations within each (df ■ 15) of the 
■ i 

three passage organizations were r^ = -.95 for the CA group, r^ ■* -.91 for 

the CN group, and _r - -.32 for the R group. The relatively low negative 

correlation obtained for Ss in Group' R as well as their low clustering 

scores on both CA and CN measures suggest that recall was not as system- 

atically organized as either of the other groups, thereby reflecting the [ 
1 

lack of organization in the passage. 

Although each of the textual organizations appears to have influenced j 

the selection of one or another strategy, the CN and CA strategies were 
1 

not used to the same extent. In order to determine the dominance of one ! 

strategy, a .t_ test of .the difference between correlated means of CN and i 

CA scores was made (McNemar, 1969, p. 113-114). This analysis yielded, 

_t (47) = 3.01, £ < .01, implying that CN strategies were preferred to CA I 

strategies. 

The impact of the CN and CA passage organization on the clustering i 

strategies of Ss who took notes and on those who did not was examined in ■ . 

a separate analysis. The means for these groups are summarized in Table 2. 

Note-taking while studying appears to minimize the influence of passage j ! 

organization on strategy selection. Both the use of CN clustering by Group 

CN and of CA clustering by Group CA are Influenced more by passage organization     | 

when students must rely mainly on memory than when notes were permitted. A 
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Table 2 

Mean Concept Attribute (CA) and Concept Name (CN) Scores for Each 

of the Note-taking and Passage Organization Conditions over Trials 

Note-taking Passage Trials Total 

Treatment Organization L 3 

Cor icept 

62 

Attribute 

19.50 

Scores 

19.00 21 Note-taking R 26 71 

CN 31 88 29 25 27 88 29 67 

CA 42 12 41 25 50 38 .'♦4 58 

Reading-only R 38 00 38 00 36 62 37 54 

CN 6 25 12 88 11 88 10 33 

CA 59 00 52 12 75 00 62 04 

Concept Name Scores 

Note-taking R 74 62 45 75 60 12 60 17 

- 
CN 45 88 68 00 53 38 55 75 

CA 51 12 50 50 42 00 47 88 

Reading-only R 60 38 41 12. 37 62 46 38 

CN 91 .38 83 75 86 25 87 12 

CA 4L .38 18 38 22 IOI> 37 54 
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comparison, of the mean CN scores for Group CN Ss who took notes (X = 55.75) 

and those who did r. it take notes (X - 87.12) yielded £ (42) = 2.04, ^ < .05. 

A similar comparison of the CA clustering scores for Group CA Ss who took 

notes (X - 44.58) and who did not (X = 62.04) was in the expected direction: 

however, the difference in this case was not reliable (t [42] - 1.20, 

£ > .05). 

It was expected that the CN strategy would be immediately adopted by 

Ss who studied the CN passage, particularly when they were nor permitted 

to take ncteä. Adoption of the CA strategy by S_s studying that passage 

was expected to be gradual. In order to determine whether the effect oc 

the Passage-organization x Trials interaction implied by this hypothesis 

was obtained, a clustering score was required which would reflect both CN 

and CA clustering factors. Accordingly, a Combined Clustering Score (CCS) 

was computed for each S[ as ;ollows; CN ratio score - CA ratio score + 100. 

This procedure resulted in a range of scores from zero to 200. The upper 

limits of the range indicate complete CN clustering; the lower extremes 

suggest complete CA clustering.  Scores approxim<at;ing the mid-point of the 

range imply that neither strategy was consistently adopted. 

The combined clustering scores (CCS's) across trials for Ss in Group CA 

and Group CN are displayed it Figure 1. In the Reading-only condition, Ss 

reading the CN passages achieved high CCSs in the early trials. On the other 

hand, no strategy preference was reflected in the CCSs for Ss reading the 

CA passages during the first two trials; the CA strategy was not adopted 

until the third trial. A test of the interaction Implied by these means 

was made by comparing CCS's for the CN and CA group for the second and third 
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Figure 1. Combined clustering scores for passages 
organized by name (CN) and by attribute (CA) in the 
Note-taking and Reading-only conditions depicting the 
Passage-Organization by Trials interaction. 
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trials as follows: — (Games,   1971).     This analysis 

/MS ,  .   „   , 2, error(w)   Z   (w ) 

yielded _t (84) = 2.02, £ < .05. Because of the sharp drop in CCS's for 

Group CA between trial two and three, a further analysis was conducted by 

comparing the mean CA clustering scores across trials for Group CA without 

notes.  The difference in clustering between Trial 1 (X = 59.00) and Trial 2 

(X = 52.12) was not significant (p_ >   .05). However, the analysis of the 

difference between Trial 2 and Trial 3 (X = 75.00) yielded _t (84) = 1.93, 

v=   .05   (for a two-tailed test with df = 80, _t .05 = 1.99). The difference 

between the means suggests an early adaptation phase where relatively little 

consistent clustering occurs, followed by a relatively complete adoption of 

the CA strategy. 

Recall 

An analysis of the effect of passage organization on recall of correct 

statements yielded JF (2,42) - 6.86, £ < .005. The mean number of statements 

recalled for the three groups were as follows: X ■« 10.92 for the Group CN, 

X - 10.73 for the Group CA, and X = 6.93 for Group R.  Comparisons among 

these means indicated recall was significantly greater in Groups CN and CA 

than it was In Group R (£ < .01), but Groups CN and CA did not differ 

significantly from each other (JD > .05). Although there were no significant 

effects due to note-taking (F < 1.00), the analysis yielded F (2,84) = 74.08, 

£ < .001 for the effect due to Trials. 

The Ss who studied the CA passage had to either reorganize' the passage 

to a CN pattern or to relinquish their presumably favored CN clustering 

strategy and adopt one consistent with the CA organization exteimally Imposed 

on the passage. When the change In clustering strategy was not facilitated 

by an "external device" such as notes, it was expected that shifting strategies 
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would interfere with aarly attempts to racall the contents of the passage. 

The learning curves for Groups CN and CA are sumnarized in Table 3. On 

the first trial of the Reading-only condition, recall by Group CA was 

depressed relative to recall by Group CN.  In contrast, learning curves 

for Groups CN and CA in the Note-taking condition were parallel.  However, 

the Passage-organization x Trials interaction for correct statements recalled 

by the Reading-only group was not significant (£_> .10). 

The number of statements recalled correctly was not related to either 

clustering via CN strategy (r = -.03) or the C^ strategy (r = -.04). A 

score comprised of the largest clustering ratio for each trial was moderately 

but reliably related to recall (_r [47] = .33, £< .05). 

Errors 

Analyses were made of the incorrect statements included i:i free recall. 

This analysis yielded £ (2,42) =» 1.74, ja < .10 for the effect due to Passage- 

organization and F (2,42) » 4.13, £ < .025 for the effect due to Note- 

taking. The latter effect implies that more errors were made with notes 

(X « 3.06) than without notes (X= 1.96). 

The effect due to the interaction of Passage-organization x Trials 

yielded F (2,84) - 3.84, £< .01. This interaction was marked by the general 

tendency of errors to increase across trials for Group R (X = 2.69 for Trial 1, 

X = 2.88 for Trial 2, X = 3.56 for Trial 3) and to decrease across trials 

for Group CA (X - 3.50 for Trial 1, X - 2.88 for Trial 2, X = 1.56 for Trial 

3). Since the learner's preoccupation with acquiring a new clustering strategy 

could result in an increase in errors as well as lower recall scores, a 

specific test of the effect of t:he Interaction between Trials (first &nd 
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Table 3 

Mean Statements Correctly Recalled and Means Errors 

for the Concept Name (CN), Concept Attribute (CA), and Random (R) Groups 

Note-taking Passage Trials Total 

Treatment Organization 1 2 3 

Statements Correctly Recalled 

9.62 Ncte-taking R ^.00 6.38 6.67 

CN 6.00 11.25 15.62 10.96 

CA 6.88 12.25 16.50 11.88 

Reading-only R 4.62 8.25 9.00 7.29 

CN 8.00 10.75 13.88 10.88 

CA 5.25 10.62 12.88 9.58 

Errors 

No ^.-taking R 2.88 3.62 3.62 
i 

3.38 

CN . 2.00 3.38 2.12 2.50 

CA 3.88 3.75 2.25 3.29         , 

Reading-only R 2.50 2.12 3.50 2.71 

CN .75 1.50 1.25 1.17 

CA 3.12 2.00 .88 2.00 

Note that in the Reading-only condition, Group CA recalled less statements 

and committed more errors on the first trial than did Group CN. 
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third) x Passage-organization (Groups CM and CA) was made separately for 

the Note-taking and Reading-only conditions. The means for these groups 

are summarized in Table 3.  This analysis yielded _t (84) = 1.50, £ < .10 

for the Note-taking group and f_ (84) = 2.34, £ < .05 for the Reading-only 

condition. Much of the interaction effect in the CA Reading-only group 

appears to be accounted for by the drop in errors from the first trial 

(X = 3.12) to the third trial (X = .ciS). A comparison between these means 

yielded, _t (84) - 2.70), £ < .01. 

Discussion 

It is clear that passages consisting of organized sets of sentences 

resulted in more clustering and recall than randomly ordered sets of 

sentences. These findings are consistent with results obtained by Cofer, 

Bruce, and Reicher (1966) who used word lists and by Frase (1969) who used 

simple sentences. Thus, recall is facilitated when input is ordered in a 

manner where words or sentences are conceptually parallel in the sense that 

sentences deal with the same category. 

A more interesting finding, however, is that each of the passage 

organizations influenced the selection of a clustering strategy by j5s who 

studied them. In the case of the passages organized by name or attribute, 

Ss  identified organizational cues from the passage and Incorporated these 

cues in the acquisition or selection of a clustering strategy. In the case 

of the passage in which sentences were randomly ordered, the organizational 

cues were not immediately apparent. Accordingly, the S. must develop his 

own strategy, perhaps, as Frase has suggested, at the expense of learning 

the statements. 

The present findings also lead us to imply that regardless of the 

passage organization, the strategy of clustering by names is more dominant 

than the strategy of clustering Sy attributes. The subjective organization 
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of materials by concept name may have been favored because it required the 

least amount of change from sentence to sentence end permitted relatively 

direct classification of information.  Since the naming or labeling 

element of each sentence within a passage externally organized by CN 

remains the same within a given paragraph, only the value of the attribute 

changes.  By using the CN clustering strategy, the S_'s task becomes 

comparable to learning six short serial learning lists, each of which is 

comprised of a set of CA values associated with a particular CN as repre- 

sented in the six columns of Table 1.  In this regard it is interesting to 

note that _Ss who used the CN strategy often substituted ditto marks or the 

pronoun "it" for the concept name, suggesting a process resembling serial 

learning. 

In the passage externally organized by CA, both the CN and CA elements 

differ from sentence to sentence, thereby requiring the acquisition of 

separate associations by the learner for each sentence. Thus, the CA 

passage resembles a paired associate task in which the same set of stimulus 

terms is paired with different response terms in each paragraph; As a 

result, the CN clusteri-ig strategy may have been preferred because it is 

more efficient; in a sense, it requires fewer associations for learning the 

same passage than does the CA clustering strategy. 

Th-i CN clustering strategy may also have been preferred because it 

tends to be more"frequently employed in written materials. Thus, we are 

saying that experience in the culture may favor the use of the CN strategy. 

Nevertheless, whatever the reason for its selection, the CN clustering1 

strategy appears to have been adopted by Ss studying the CN passage without 

notes and maintained at  a high level throughout their efforts to learn the 

passage.  In fact, Qroup CN organized so completely via the CN strategy 
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that  there was very little use of  the CA clustering strategy.     This 

finding suggests  that little interference between the two clustering 

strategies occurred  for Group CN.     In contrast,   the CA strategy by Ss 

in Group CA was adopted during the third trial;   i.e.,  only after some 

experience with the passage.    During the earlier trials,  the CA clustering 

strategy was matched by an almost equally high use of the CN clustering 

strategy.    Thus,   the CN strategy appears  to compete with the adoption of 

the CA strategy for Group CA. 

These findings suggest that the S_ has  a dominant clustering  strategy 

which is gradually relinquished when he finds  it  xs not as appropriate as 

a subordinate strategy for learning a particular passage.    He may be 

depicted,  for illustrative purposes,  as being in a "trade-off"  situation 

in which he must weigh the problem of abandoning his preferred clustering 

strategy against  ehe difficulty of reorganizing the passage.    Apparently 

when note-taking is not permitted, the task of reorganizing the passage to 

fit his preferred strategy increases memory strain.    He opts to relinquish 

the dominant strategy in favor of a subordinate clustering strategy more 

consistent with the'organization of the passage as presented to him. 

These findings imply that learners test clustering strategies for their 

effectiveness against the task requirements   (Restle,   1962).    When a strategy 

meets those requirements,  it is retained; when it fails to meet those 

requirements it is rejected in favor of another which is sampled from a 

"pool" of strategies associated with similar tasks.    From an instructional 

standpoint the importance of g:/ing serious attention to the way in which 

material is organized is all too apparent from these findi, gs. 

The effect of taking notes while studying is important in several 

respects.    Because note-taking can facilitate reorganization, it nay change 
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the balance in the "trade-off" between abandoning the preferred clustering 

strategy and reorganizing the passage, rendering the reorganization alter- 

native more attractive. When permitted to take notes, Ss do not appear 

to reduce the inconsistency between the organization implicit in the 

passage and their preferred clustering strategy by abandoning or modifying 

their strategy. Rather, they "modify" the passage to suit their own 

organizational schemes. - From an instructional standpoint these findings 

point to the importance of giving serious attention to the way material is 

organized when students are not permitted to take notes. It is apparent 

that further research.on efficient modes of organization may be a potentially 

fruitful endeavor. 
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Project Ikon: 

The Effect of Mnemonic Aids Employing Abstract and Concrete Pegwords 

With Verbal and Imaglnal Mediators on Recall by High and Low Imagers 

Study Director: Francis J. Dl Vesta 

Assistants: John Allvernlnl, Steven Ross, Phyllis Sunshine 

Purpose 

One phenomenon with which both students and teachers are familiar, 

often to their regret. Is forgetting. This study Is based on the assumption 

that such Instructional strategies as those which employ medlatlonal or 

mnemonic devices can be employed to facilitate memory.  These mechanisms 

are mental elaboratlve operations performed on the material to be learned. 

Thus, the learner who employs a mnemonic aid does the following: 

1) attends to the material; 2) thinks about It; 3) elaborates upon It; 4) 

imagines familiar connections for it; and 5) organizes It Into units. 

One class of mnemonic device is the "numeric pegword system" in 

which each pegword functions as a stimulus pigeonhole for a response word. 

Palvio hypothesized (1963) that the effectiveness of words as "conceptual 

pegs" depends on their capacity to evoke Images that could mediate 

response recall. Ratings of the ease with which nouns elicit images 

indicate that concrete nouns exceed abstract nouns in rated Imagery. 

Palvio (1966) suggests that concrete nouns presumably arouse non-verbal 

sensory Images of their referent as well as verbal associates. Accordingly, 

it can be assumed that both images and verbal associates may be elicited 

as mediators by concrete nouns. On the other hand, abstract nouns, e.g., 
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honor and mercy, do not ref^r to denotable objects, and thus are assumed 

to elicit more verbal responses than non-verbal images to provide "meaning" 

to the material being learned. Both non-verbal anc1 verbal symbolic 

processes, however, can function as mediators although the effectiveness 

of each depends upon the relevant stimulus attributes (Yullle and Paivio, 

1966). 

The present study has three major objectives:  (1) To compare 

the effects of instructions to use imagery or verbal mediation in a 

learning task; (2) to compare the function of concrete and abstract nouns 

in imagery and verbal forms as mnemonic aids; (3) to determine the effects 

on memory of the interaction between individual differences in Imagery 

(or verbal ability) and the treatments consisting of kinds of instruction« 

and characteristics of the pegwords. 

Relevance for Instruction 

This study is one among several in Project Ikon. As such Its 

relevance is based on the assumption that a student's performance is 

affected by properties of the instructional materials. Furthermore, the 

evidence may suggest that an instructional set as well as the learning 

material may interact with the mental activities of students who have been 

identified as imagers or non-imagers.  For example, it; might be found that 

an imager profits more from instructions to mediate by imagery than by 

verbal mediators regardless of the concrete-abstract nature of the material 

to be learned; or, that an Imager profits more from the use of imaginal 

mediators while verbalizers profit most from the use of verbal mediators; 

and so on. 
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Procedure 

Four different experimental conditions were created by combining two 

different "mediational instructional modes" with two differeuc "conceptual 

pegs." The two mediation modes were verbal and imaglnal. The two 

conceptual pegs were a concrete noun jingle and an abstract noun jingle. 

The task was administered to subjects in groups of two to four. The 

first set of instructions presented to each subject explained the use of 

verbal and imaginal mediation. These were followed by instructions 

regarding the mode of mediation a group was to use.  Subjects learned 

four successive lists of ten nouns in serial fashion. (There were two 

abstract lists and two concrete lists.) The learning task required 

subjects to relate each noun in the list to the corresponding jingle noun 

and to record his connection in either pictorial or verbal form. All 

subjects were tested for serial recall after each list and again after 

all four lists were recorded. 

The data consisted of time scores, individual list recall scores and 

total recall sc^re.;. 

Progress 

Ninety-six subjects were run during the Fall term, 1970. The data 

is presently being analyzed. 
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Project Ikon: 

The Effect of the Interaction between Imagery, Abstractness, and Word Order 

on Paired-Associate Learning with Noun-Adjective Pairs 

Study Director: Francis J. Di Vesta 

Assistants: John Alivernini, Steven Ross, Phyllis Sunshine 

Purpose 

The study of imagery is currently enjoying a renewal of experimental 

interest. Not since the days of Galton's "breakfast table" questionnaire 

has imagery been so widely discussed by psychologists. However, unlike 

Galton's time, imagery is no longer defined solely as an individual 

difference variable. As Di Vesta (1970) noted in a previous report. 

Imagery may also be viewed as a cognitive transformational process which 

effects the acquisition, coding, storage, and retrieval of learning 

material, and as a source of variation in environmental events.  These 

views are accommodated in the present experiment in which the effect of 

concreteness, word order, and imagery are examined with reference to their 

effects on performance in a paired-associate (P-A) le?rning task. 

Recent trends in imagery research have been strongly influenced by 

Lambert and Paivio's (1956) earlier experiment. These investigators 

demonstrated that despite English language habits a noun and its modifiers 

were learned more readily in the noun-adjective than in the adjective- 

noun order. They hypothesized that the advantage of nouns over adjectives 

as stimuli is the result of their capacity to evoke sensory images of 

concrete objects or events (Lambert & Paivio, 1963) and that these images 
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then mediated the correct response. The nouns presumably serve as "pegs" 

from which modifiers can be "hung." From this "conceptual peg" hypothesis 

it was predicted that concreteness, or image-producing value, would be 

most effective on the stimulus side of a P-A pair since it is the stimulus 

which must be the source of mediated recall. 

In the present experiment it was assumed that because of the 

availability of objective referents, concrete words would evoke images 

more readily than abstract words. Paivio, Yuille, and Madigan (1968) did, 

in fact, find a substantial correlation between the rated values of words 

scaled on the dimensions of Imagery and Concreteness.  It was further 

hypothesized that if concreteness were equal for both members of the pair, 

nouns would provide better "pegs" from which associates could be hung and 

retrieved becaus« of their qualities for eliciting images.  The third 

factor analyzed in the present study was the effect of differential 

effect of abstract and concrete pairings on the learning of high- and 

low-imagers. 

Relevance for Instruction 

Based on the experimentation to date, imagery appears to play a 

significant role In learning and language functions.  It is reajonable to 

assume that an extended understanding of the processes underlying this 

variable will prove useful in improving Instructional techniques.  Thus, 

research might suggest Instances when it would be advisable to explicitly 

encourage image production on the part of students to facilitate the 

attainment of some relationship. For Instance, this technique might be 

especially useful In the development of language skills. 
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The ability to identify individual differences in imagery habits 

should also prove to be instructionally relevant.  For example, Rohwer 

(1970) has identified a developmental trend in the imaging skills of 

children. His developmental requence is in opposition to the view that 

pictorial forms of representation precede verbal representation.  The 

clarification of this issue would be a significant contribution to the 

development of efficient instructioml procedures.  The identification of 

imaginal practices and their interaction with the concreteness-abstractness 

dimension should prove relevant for an understanding of adult learning 

processes. The identification of an individual's basis for processing 

learning material could influence the development of efficient methods of 

presentation, especially if it is found that high-imagers deal more 

effectively with concrete materials and low-imagers (verbalizers) deal 

more effectively with (profit more from) abstract materials. 

Procedure 

This study was the second part of the three Imagery experiments. 

Individuals who had been selected on the basis of test scores and who had 

participated in part I of the series served as subjects in this study. 

Each subject learned a P-A list containing four each of concrete- 

concrete (C-C), concrete-abstract (C-A), abstract-concrete (A-C), and 

abstract-abstract (A-A) noun-adjective pairs presented in random order. 

Paivio's nnrms were used to select words that varied on concreteness 

while holding imagery and meaning constant. The factor of noun-adjective 

order was a between subject variable, therefore all the words in a list 

were in either noun-adjective or adjective-noun order. 
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Subjects were given two alternating study-recall trials.  Pairs were 

presented on Index cards which the subjects turned over at the sound of a 

bell at the rate of 10 seconds. During recall trials the subjects recorded 

their responses on mimeographed answer sheets. 

The P-A lists were also presented to a separate group of subjects 

who were instructed to rate each pair for either imagery or degree of 

associative connection. 

Progress 

One hundred eighteen subjects were run in the P-A task. Forty-two 

subjects participated in the scaling procedure. The experimental data 

together with individual difference measures are currently being processed. 
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Project Ikon: 

The Effects of Context Modality on Acquisition and Transfer 

For Imagers and Non-Imagers 

Study Director: Steven M. Ross 

Advisor: Francis J. Di Vesta 

Purpose 

A basic assumption in the present investigation concerns the notion 

that individuals are relatively idiosyncratic in their habitual and 

preferential manner of processing Information. On this basis it seems 

likely that adults who have demonstrated a dependency on, and ability to 

use, concrete images in learning will perform in a manner that is special- 

ized and discrlmlnable from that.of individuals who do not possess these 

qualities. It is the purpose of the present investigation to gain 

further insight as to the nature and effects of this individual difference 

by examining it as it interacts with materials that are embedded in visual 

and verbal contexts. This should provide additional understanding about 

the transformational abilities.-of individuals and properties of stimulus 

materials when viewed from the standpoint of context effects upon the 

storage and retrieval of experiences encoded in imaglnal and symbolic form. 

The present study ext' is the investigation appearing in an earlier 

report (Dl Vesta & Ross, 1970) by.treating context as a factor that 

differentially effects the perception and retention of stimuli, depending 

upon the form (modality) of the context and also upon the experiential 

history of the individual. Taken by Itself, a stimulus will be subjectively 
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encoded In terms dictated by biases acquired as a consequence of prior 

experiences and In terms of the person's general familiarity with a given 

stimulus.     The more ambiguous .a stimulus,  the more likely will be the ten- 

dency to attend  to non-fccal  (contextual)  cues In an attempt to provide 

structure and meaning to the stimulus.     Take for example the following 

sentence:     "The cardinal delivered his sermon on Sunday".     In this situation, 

most Individuals would experience little difficulty In defining "cardinal" 

as a type of clergyman.    However, without the presence of the particular 

sentence  (context), depending upon the person's previous experiences, he 

might be as likely to consider."cardinal" as a kind of bird.     It seems 

Intuitively obvious that,  in .these situations,  context has an important 

influence on the perception, coding and storage of the experience in ques- 

tion.     In this manner context determines the person's potential  to transfer 

the material acquired to new.situations.    Our earlier investigations 

indicate support for these notions, but further inquiry was suggested to 

determine the effects of the interaction between context modality and 

individual differences in imagery on learning and transfer. 

Considerable experimentation has been performed showing Imagery to be 

a significant variable affecting the storage and retrieval of verbal and 

pictorial cues.    Paivio  (1970)  employed the "conceptual peg" hypothesis in 

designing experiments to demonstrate the effects, Oü performance,  of such 

variables as concreteness-abstractness of stimuli, modality of stimuli, 

and context of stimuli.    Rohwer  (1970) concluded that "ac'-ion" prepositional 

connectives evoke more memorable kinds of imagery than either "static" or 

"coincidental" connectives.    In other investigations involving verbal and 

pictorial transformations of stimuli,  Reese  (1970)  found imaglnal and 

sentence connectives to be equally facilltative for adults,  but Imagery 
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was less effective in providing contextual cues for children.    These 

studies bear on the present research In their suggestion that materials 

presented In pictorial and verbal modalities are processed differentially 

according to the learner's capabilities aud biases. 

On the basis of the aforegoing rationale the present Investigation 

was directed  toward an examination of the general hypothesis that Individual 

differences In specific attltuo^s or Idiosyncratic predispositions towards 

learning Influence fluency and~pv&rerence in working with concrete picto- 

rial Images.    Notions of this sort-involving imagery have long been a 

subject of speculation by early philosophers and scientists  (Richardson, 

1969), but among the first empirical Investigations involving the measure- 

ment of individual differences In imagery was the noted "breakfast table" 

questionnaire devised by Galten.(1880).    More recent Investigations have 

yielded questionnaires  (Betts,-1909; Gordon,   1949) and tests of spatial 

relations which appear to differentiate between "imagers" and "non-lmagers" 

(see Richardson,  1969). 

It seems relevant tor basic Inquiry and as an obvious extension of 

current Imagery research, to examine more closely individuals who possess 

Imagery skills as they interact with controlled environmental Influences. 

In the present study,  context is viewed as a pervasive and influential 

external  (environmental) variable.    Such cues provide the framework within 

which all experiences are embedded.    By investigating context as an 

environmental factor and imagery as a distinctly biasing cognitive process, 

the present study was designed with the intent of providing further 

insights into the Important question of how aptitude by treatment inter- 

actions affect learning. 
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Relevance for Instruction 

Palermo (1970) stresses-the need for the practical extension of the 

theoretical work that has been-performed In Imagery studies. If Imagery 

can be shown as a measurable.predisposition, on the one hand, and as a 

quantifiable stimulus property-on the other hand, this fact should facili- 

tate the prediction of student performances and Improvement of Instructional 

strategies through adapting Instructional techniques to individual differ- 

ences. Thus, in ar Instructional-setting it would be important to 

understand that context does or does not influence learning, what the 

nature of this influence is, «hat kind of context should be provided, in 

what form or modality it should be constructed, and how these factors 

interact with the learning predispositions of students. For example, it 

may be determined that students who posses» high Imagery abilities can 

best benefit from instruction characterized by a context of concrete 

examples and graphic displays. It is conceivable that such persons might 

Ignore or become distracted by symbolic formulations and abstractions. 

Procedures 

Thie' experiment was the-first part of a series of three related 

studies conducted during the same academic term. The subject pool for the 

three experiments consisted of approximately 300 students. They were 

administered three spatial relations tests and two vividness of Imagery 

scales.  In addition, the Scholastic Aptitude Test scores will be avail- 

able along with an index of short term memory. From the original pool, 

60 high imagers and 60 low imagers were selected to participate in the 

actual experiment. 
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The experiment consisted of two phases: learning and transfer. 

During the learning phase, all subjects learned a series of 20 palred- 

assoclates to a criterion oi^ae.perfect trial. The stimulus elements 

of the pairs were so selected.that they belonged to two totally different, 

but reasonably common concept categories. In one variation, two accessory 

words, related to one of these-concept Categories were positioned between 

each main word pair. In another.two, pictures having the same meaning as 

the accessory words were placed ^between the word pair. In the third 

variation no context of any modality was present. Subjects who had not 

reached criterion by 8 trials.were released from the experiment. During 

the transfer phase, similar paired-associate lists were learned but without 

the inclusion of the contexts. The word pairs were comprised of the 

original response element and.a.new.stimulus term which could suggest 

either the same concept or .the.concept not expressed by the original 

learning context. Latency of response as well as the number of correct 

responses were recorded for each trial. The overall design Implies a 

3x2x2 factorial analysis of variance. 

Progress 

This study is being conducted for a Master's thesi«. All data has 

been collected and is now being analyzed. 
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Project Ikon: 

Factor Analyses of Test Batteries 

Study Director:    Francis J. Dl Vesta 

Assistant:    Phyllis Sunshine 

Purpose 

The series of studies conducted under Project Ikon Is based on the 

assumption that mediation may occur via Imagery or symbolic modes. These 

may be viewed as subject to Influence by Instructional strategies (or 

experimental manipulations) or they may be viewed as comprising an indi- 

vidual difference-variable. In the first Instance the concern is with the 

manner in which stimulus variables, presentation modalities, Instructional 

manipulations, and the like, affect the sallency of images versus verbali- 

zations in such learning processes as forming associations, transfer to 

new situations, or memory.  In the second Instance, the concern is with 

dispositional behavioral tendencies toward individual preferences for 

employing either Imaglnal or symbolic medlatlonal modes.  Beyond these 

two orientations, there is a third Interest related to the manner In 

which the two (aptitude x treatments) Interact in affecting learning 

outcomes. 

In order to understand the effect of individual differences it is 

necessary, of course, ro identify means by which such differences can be 

measured. Accordingly, the present study Is directed toward the factor 

analysis of several tests in an effort to determine whether an "imagery" 

component, distinct from a "symbolic" component, can be extracted. 
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Relevance for Instruction 

Our progress In research In this area to date attests to the 

validity of the assumption that reliable Individual differences exist 

In Imagery among adults.    The relevance of this research also rests on 

the assumption that Identifiable properties of Instructional materials 

can and do affect the performance of students.    The research task Is to 

Identify bases for matching the properties of these materials to the mental 

activities of students who have been Identified as imagers of verbalizers. 

Thus,  for example,  the evidence might suggest that visuallzers  (i.e., 

Imagers) would profit most  (from the standpoint of acquisition and reten- 

tion) by the use of material presented plctorlally rather than in abstract 

form.    Since imagery as a process Is a matter of transformation  (encoding) 

an understanding of its limitations,  chat is, where it Interferes with 

learning, would be essential for improving instructional strategy. 

Furthermore, we would expect contextual constraints to affect pictorial 

material differently than they would affect verbal material and these 

effects should interact with Individual differences. 

Procedure 

In a first study several tests Including tests of perceptual ability 

and of symbolic thinking were administered to three hundred students.  The 

factor analysis of these data allowed the extraction of the two components, 

in addition to others (e.g., automatization), as hypothesized. 

The first study was replicated in part with the addition of two 

subjective measures of imagery ability. There were two hundred subjects 

in the second study. A factor analysis of the second study again allowed 

the extraction of a component related to symbolic ability and another to 
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Imaglnal ability.     In addition, because of the particular set of tests 

employed, a "social desirability" component was extracted. 

Progress 

The analyses for both studies have been completed.    Because of the 

posslblity that the order in which the tests were administered may have 

affected certain of the results of the second study we are considering 

another replication. 
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Listening and Note-taking:  II 

Study Director: Francis J. Di Vesta 

Assistant: G. Susan Gray 

Purpose 

Situational variables as well as learner characteristics can influence 

the ease in which a student learns in an educational setting.     In an 

earlier sutdy  (Di Vesta and Gray,   1970),  these investigators found that 

the opportunity to take notes while listening to connected discourse,  the 

opportunity to rehearse the material, and the occurrence of test-like 

events facilitated recall.    The present study further investigates the 

learner-induced behaviors of note-taking and rehearsal in conjunction with 

situational variables of the thematic composition of the presented materials 

and of the spacing of rehearsal periods. 

Memory span as an individual difference characteristic may hold a 

direct relationship to note-taking by limiting the amount of information 

the learner can process at a time while listening.    A shorter memory span 

capacity may lead to adaptation by an increase in the learner's reliance 

on notes.    The present study examines this possibility. 

Relevance for Instruction 

The instructor in an educational  setting can manipulate characteristics 

of the material to be learned in order to maximize the efficiency of 

student learning.    The thematic composition of a prose passage may be 

characterized by a single topic which is the substance of the entire 

157 



presentation. On the other hand, the textual material may cover several 

topics during an equal period of time. These different topics may vary 

in the degree of relatedness between them; they may be related to a supe.'- 

ordlnate concept or they may be completely unrelated. It would seem that 

the more related the contents of a presentation, the easier it would be 

for the learner to recall specific details incorporated in the material. 

Assuming that the opportunity for rehearsal enhances recall, it is 

also possible to vary the occurrence of study Intervals. They may be 

spaced at regular intervals during the course of a lecture, or occur as a 

massed study period at the end of the text presentation. Insight into the 

relative efficiency of the various types of textual themes and spacing of 

recall would enable an Instructor to increase the learning efficacy of his 

students. 

Procedure 

Three 30-minute passages were prepared whose themes varied in degree 

of relatedness.    In one passage, all 30 minutes were devoted to one specific 

topic.    Another passage contained six different ideas  (five minutes for 

each one) which were related to a common concept.    A third passage was also 

comprised of six different ideas but there was no relationship among the 

topics.    The thematic variable was orthogonally crossed with spacing of 

study intervals.     Some subjects  (one-third) listened for thirty minutes, 

then studied for twelve;  another group of subjects listened to fifteen 

minutes of the material,  studied for six ninutes and repeated the listen- 

study sequence; a final third of the total number of subjects listened for 

five minutes,  studied for two minutes,  then repeated this listen-study 

sequence six times.    One-half of the subjects in each of the aforegoing 

treatments were allowed to take notes, the other half were not allowed to 
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do so.    Nine subjects were administered the task simultaneously.    The use 

of language lab equipment permitted the manipulation of each of nine 

conditions at any one experimental session.    The subjects listened to 

Instructions and the task material over headphones at individual carrels. 

After the last study period,  all subjects were given a free recall test, 

followed by a true-false test.    In a second session, one week later, all 

subjects returned to take a second true-false test, and to take a short- 

term memory task modeled after the memory interference task of Peterson 

and Peterson (1959). 

Progress 

The data have been collected and are being analyzed. 
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Recitation Strategies:    The Effects of a Learner-Sustaining 

Climate and Encoding on Retention 

Study Directors:    Charles B.  Schultz and Timothy R. Dangel 

Purpose 

Persons characterized as facilitators by the Achievement Anxiety 

Test  (Alpert and Haber,  1960) appear to retain more from recltftlon 

strategies than debllltators, whose retention decreases as the rate of 

recitation Increases  (Schultz,  1970).    The relatively poor performance of 

debllltators may be due to the fact that they "overload" short term 

storage with Intrusions of Irrelevant thoughts associated with anxiety. 

The purpose of the present experiment Is to Identify Instructional 

treatments which reduce the debilitating effects of stress-producing 

situations such as recitation.    Conditions which threaten an individual's 

self-esteem arouse anxiety (Ausubel,   1968).    Accordingly, threat can be 

exaggerated or minlmir.ed by varying the extent to which an individual 

feels he is "on the spot" when reciting.    In addition,  the mode of verbal 

responsfe can be varied to facilitate or inhibit retention.    Information 

can be transferred    from short term to long term storage by encoding, 

transforming, or otherwise relating new responses to existing elements 

of the individual's cognitive structure  (Atkinson and Shiffrin,  1968). 

The act of translation may require the learner to process information so 

it is transferable to and retrievable from long term storage.    Whereas 

verbatum repetitions of the information are more subject to decay and to 
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the effects of instruslons of Irrelevant thoughts in short term storage. 

This rationale suggests that encoding can be manipulated by requiring 

either the translation of answers Intr  original wording or the verbatum 

repetition of answers. 

A major expectation of this study Is that translation In a sustaining 

climate facilitates retention for debllitators to a point where it equals 

retention for facilitators.    Translation or verbatum recitation in non- 

sustaining climates inhibits retention for debllitators relative to 

facilitators. 

Relevance for Instruction 

A relatively large proportion of instruction is devoted to recitation 

exercises  (Hoetker and Ahlbrand,  1969).    Since these activities appear 

to have differential effects on learners,  it is important to identify 

instz ictlonal treatments which will Improve the performance of those who 

are debilitated by stress-producing situations.     The treatments and 

procedures of the present experiment are directly analogous to classroom 

conditions.    Therefore,  the results hold direct implications for improving 

the performance of debllitators in Instructional settings.    If the 

expectations of this study are met, the sensitazation of instructors to 

conditions which produce sustaining climates and remedlatlonal programs 

which provide debllitators skill in encoding are suggested. 

Procedure 

Essentially, the procedures reported in an earlier study by Schultz 

(1970) were repeated. Groups of six subjects who were selected on the 

basis of extreme scores on the AAT, responded to recitation questions by 

finding and reciting answers from printed textual material. In the 
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present study, all subjects were asked three questions.  Climate was 

varied by modifying the instructions to emphasize or minimize the eval- 

uation of the subjects' responses before the group and by offering or 

withholding praise after correct responses. These manipulations were 

designed to produce a directive and sustaining climate. Half of the 

subjects in each climate condition were instructed to respond with the 

exact words in the printed text (i.e., the verbatum response mode). The 

remainder were Instructed to rephcase the text (i.e., the translation re- 

sponse mode). These manipulations imply a 2 x 2 x 2 factorial analyses of 

variance design with two levels of climate (directive and sustaining), two 

levels of response mode (verbatum and translation) and two personality 

types (debilftÄWBSShand facilitators). 

Progress 

The AAT has been administered to students of a local high school. 

Extreme scorers^have been selected and the experiment is presently being 

conducted. 
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Thfc Effects of Recall Interval Expectancy and Note-taking 

on Immediate and Delayed Retention 

Study Director; Paul Weener 

Assistant;  Sam Rock 

Purpose 

The way in which a student actively operates on visually presented 

instructional material is dependent on his expectancy of when the presented 

material will h^ve to be retrieved. Material which is going to be recalled 

immediately requires different information processing strategies than 

material which is going to be recalled much later.  For the former, simple 

rehearsal processes may be adequate; for the latter, reorganization and 

coding would seem to be more important. Furthermore, instrumental activ- 

ities, such as note-taking and verbalization, which the learner engages 

in while studying probably serve a different function depending on the 

interval between stimulus presentation and recall. Previous research 

(Weener, 1971) showed that the expectancy that presented instructional 

material will have to be recalled immediately after studying the material 

leads to greater immediate and delayed learning than the expectancy for 

delayed (one week) T< -.all  of the Instructional material. Furthermore, 

the experimental groups which took the most notes tended to do less well 

on the criterion essay test based on the instructional material. It is 

the puspose of the present research to extend and replicate these earlier 

findings in order to determine the effects of nove-taking and expected 

recall interval on both immediate and delayed recall of instructional material. 
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Relevance for Instruction 

The expected recall Interval seetus to Influence both how much Is 

learned and the activities of the learner during study. Significant 

differences supporting the previous finding would provide strong evidence 

for providing innnediate recall expectancies in long-term instructional 

programs.  If the note-taking activity can be shown to be detrimental In 

the present research, it would imply that the practice of note-taking 

should be discouraged in situations where the notes will not be available 

for later reference.  The practice of note-taking, which has been demon- 

strated to have beneficial effects in some instructional settings (Di Vesta 

and Gray, in press; Peters and Harris, 1970), may be detrimental in other 

settings.  Instructors can utilize such information to guide student 

note-taking activity. 

Procedure 

Eight different experimental conditions were created by completely 

crossing three two-level factors:  (1) note-taking - no note-taking; (2) 

Immediate test expectancy - delayed test expectancy; (3) immediate test - 

delayed test. Groups of eight participated in the experiment. Each of 

the subjects was presented with instructions which stated that he was to 

read and study a short article, that he could or could not take notes, 

and that he would be tested immediately after studying or one week later. 

The material which was studied for thirty minutes was a rather difficult 

passage dealing with principles governing the development of species. 

Half of the subjects were tested both Immediately and one week later; 

half were tested one week later only. The Immediate test consisted of a 

free recall test and an essay test; the delayed test consisted of a free 

recall test, an essay test, and a multiple-choice test. 

166 



Progress 

One hundred sixty subjects were run during the Fall term, 1970. 

The data Is presently being scored and analyzed. 
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Learning Outcomes as a Function of Type of Test Expected 

Study Director: Nicholas M. Sanders 

Purpose 

In discussing the relative values of essay versus flll-ln-the-blank, 

alternative choice or matching tests, one usually discusses several 

measurement Issues. It Is often argued that essay tests In general and 

many short answer tests are lacking In Inter-scorer reliability and the 

extent of content validity. On the other hand, Instructors often feel 

that the organization of Ideas manifest In essay tests represents a more 

valid measure of their Instructional alms than do other types of tests. 

The present research Is an attempt to demonstrate (1) that assay tests do 

measure a type of learning different from that measured by a recognition 

or cued-recall test, and (2) that the expectation of one type of test will 

lead to a different type of learning outcome from the learning Involved 

when another type of test Is expected. 

An essential difference between essay tests and the other types of 

tests mentioned above Is response organization. In an essay test recall 

of Individual Items of subject matter Is not sufficient; the Items must be 

placed In a particular order or sequence, one Item added to the others at 

a particular point In the development of the answer. By contrast, short 

answer Items and multiple-choice tests require only that the particular 

Items of Information be recalled upon a cue, which Is provided by the 

question. By implication the learner must be concerned about learning 
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interrelationships among the bits of information acquired in older to do 

well in an essay test, while he may adopt any ordering or arrangement of 

the ideas that makes the individual information items retrievable to do 

well on a cued recall or recognition test. 

Some theories of learning of verbal material provide a framework for 

understanding underlying differences in the learning demands of different 

types of tests. Jensen (1962) has presented a theory of serial learning 

that may be applied to the psychological basis for performance on an essay 

exam. He suggests that the learner must integrate the whole list of 

words as a response; this operation is analogous to the activity of a 

child who is learning to read a particular word when he is already fer'.lliar 

with the letter components of the word. To extend the analogy to the 

essay test, the total essay is seen as the word, while the Individual ideas 

are the letter components. 

Tulving's (1964) analysis of free recall learning provides a framework 

for understanding processes underlying performance on tests in which 

remembering individual items alone is important. Tulving proposes that 

improvement in number of items that can be recalled during a test is a 

function of study time, which provides the opportunity for the learner to 

organize the list of words in an order that facilitates his memory of 

them. This learner process is referred to as subjective organization. 

Subjective organization often differs from the organization imposed 

through order of presentation of the words. Though the exact nature of 

subjective organization is not specified, the critical aspect of Tulving's 

suggestion for the present discussion is that an order of ideas manifest 

in the presentation of those ideas may be supplanted by a subjective order, 

to facilitate memory of individual items. Thus, a learner who performs 
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well on a test requiring recall of isolated Information items may have 

rearranged the order of items to fit his prior cognitive structure instead 

of attempting to master the developmental sequence of ideas as presented 

by the Instructor or text. 

Utilization of the Jensen (1962) and Tulving (1964) analyses implies 

processes that facilitate performance in essay tests differ from those 

that lead to greater recall in tests for memory of individual items. Also 

implied by these analyses is that the processes may conflict.  If a learner 

is tying together a sequence of ideas as presented, he cannot be subjec- 

tively reorganizing the component ideas. On the other hand, if the 

learner is engaged in subjective organization of the ideas, he will not 

be integrating the ideas as they are developed in presentation. Only 

when the order of ideas as presented is congruent with the learner's 

subjective organization will the two processes not be conflicting. 

Finally, if we assume that college students are relatively proficient 

with both response integration and subjective organization, the particular 

study procedure utilized by the student is assumed to be a function of the 

type of test he expects. If he expects an essay test, response integration 

is the process most appropriate. If he expects to be tested for number 

of ideas remembered, subjective organization is the appropriate type of 

studying. 

Relevance for Instruction 

The main thrust of this area of research is to demonstrate that 

testing procedures are part of instruction and therefore partly direct 

the student's learning processes. If the present research provides ade- 

quate support for this thesis, the implication would be that essay tests 
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are more appropriate when the educational objective is learning a 

specified interrelationship among a set of ideas, but that tests of recall 

of individual items of Information, such as multiple-choice or short answer 

tests are more appropriate when the objective is amount of information. 

Procedure 

Students from an introductory educational psychology class shall 

participate in individual, laboratory sessions. The students will be 

given three different lists of words to study, and they will be tested 

for recall of the words in the list immediately after they study each 

list. One-half of the students will be instructed to study each list to 

recall as many of the words as possible, and the tests on the first two 

lists of words will call for recall of the words in any order the student 

chooses (free recall). The other students will be told to study the lists 

for the order In which the words are presented, and their first two tests 

will require memory of the order in which the «ords were presented (serial 

recall). The instructions on the third test for all students shall 

indicate that the st lent is to recall as many words as he can and put 

the words into the order in which they were presented. The third test 

provides the major dependent variables, and will be scored for amount 

recalled and the extent to which the presented order of words is manifest 

in the recalled order. A second set of the same two dependent measures 

will be acquired by having the students take the third test a second time, 

separated from the first testing on the third list by a fifteen minute 

intervening task designed to interfere with the recall of the third list 

words. 
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In addition to manipulation of test expectancy, two different lengths 

of study time will be considered. One-half of the students in each test 

expectancy condition will be given one and one-half times as much study 

time as the other students. Thin study time variable is Included to 

determine the generalizability of test expectancy effects across study or 

rehearsal times. 

Progress 

The initial literature search has been completed. The materials for 

the study have been selected and are presently undergoing pilot study. 

Appropriate study and testing Intervals are also being studied empirically. 

References 

Jensen, A. R. Transfer between paired-associate and serial learning. 
Journal of Varbal Learning and Verbal Behavior.  1962, !_, 269-280. 

Tulving, E. Intratrial and intertrlal retention: Notes towards a theory 
ol free recall verbal learning. Psychological Review, 1964, 71, 
219-237. 

173 



The Effects of Congruence Between Passage Organization 

and an Imposed Clustering Strategy on Recall 

Study Directors: Francis J. Dl Vesta and Charles B. Schultz 

Assistant: Timothy R. Dangel 

Purpose 

Sevex >1 studies have demonstrated that organized passages result 

In greater recall than randomly ordered passages, that clustering In 

recall Is Influenced by passage organization, and that the concept name 

clustering strategy Is preferred over the concept attribute strategy 

(Frase, 1969; Schultz and Dl Vesta, 1971). Clerical employees and high 

school students were used as subjects In these experiments. One purpose 

of the present study Is to replicate these findings with college students 

who were assumed to be more verbally adept and to have had more experience 

studying written materials with different organizational patterns. 

In the above mentioned study by Schultz and Dl Vesta (1971), subjects 

tended to relinquish their preferred concept name clustering strategy and 

adopt a subordinate strategy which was consistent with the concept 

attribute passage organization only after several exposures to that 

passage. The present study was designed to provide a replication of that 

finding. In addition, Schultz and Dl Vesta (1971) found a tendency for 

recall to be Impaired in the early stages of learning the concept 

attribute passage. Since this finding suggests that the use of concept 

name strategy was inappropriate, in the present study the 
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congruence between the passage organization and the subject's clustering 

strategy was directly manipulated. Accordingly, three levels of passage 

organization (concept name, concept attribute, and random) were ortho- 

gonally crossed with three sets of Instructions for learning the 

passage (group by concept name, group by concept attribute, and no 

grouping Instruction). 

Relevance for Instruction 

Much of the student's efforts to learn are devoted to the study of 

written materials. If the organizational properties of these materials 

Influence learning and retention, the identification of these variables 

and the conditions which maximize their effects on learning are important 

for more effective instruction. Presumably, organizational factors 

contribute to the effectiveness or lack of effectiveness of textual 

materials and lecture presentations. Remedial programs to develop skills 

in the acquisition and selection of clustering strategies to facilitate 

recall also may be suggested by the present program of research. 

Procedures 

College students were given three brief study periods to learn a 

passage which described six Imaginary nations. Each study period was 

followed by a writing period consisting of a free recall test. A task 

requiring the recall of three-letter nonsense syllables followed the 

third writing period. This task was intended to prevent rehearsal of 

the previously learned material before, the administration of a fourth 

free recall test. Finally, a fifth free recall test was administered 
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approximately one week after the experimental session. The number of 

correct responses and clustering ratlc? were obtained from each of the 

five free-recall tests. 

One experimental dimension consisted of manipulating the organization 

of the passage. Descriptions of the experimental passages were presented 

earlier (Schultz and Dl Vesta, 1971).  Briefly, some subjects read a 

passage organized by name, while others studied either a passage orga- 

nized by attribute or a randomly ordered passage. 

One-third of the subjects assigned to each of the passage organization 

conditions were given Instructions to learn the passage by grouping the 

material according to the concept name.  That is, they were Instructed to 

group all the statements about the same nation together and to learn 

them this way. One-third of the subjects were given instructions to 

learn the passage by grouping the material by concept attribute. These 

subjects were instructed to group all the statements about the same type 

of characteristic together and to learn them this way. The remaining 

one-third of the subjects assigned to each of the passage conditions 

were instructed to study the material any way that would help them to 

remember it. These manipulations imply a 3 x 3 x 5 factorial analysis 

of vt -lance with repeated measures (trials) on the last factor. 

Progress 

The collection of data has been completed and analyses are now 

being conducted. 
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